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NOTE 


With reference to the table on page 18, infra, an 
upward revision of the projected stocks of Chum and 
Pink salmon is considered necessary as a result of cer- 
tain developments since the preparation of the original 
estimates at the beginning of 1956. 


Recent intensive investigation, connected with es- 
tablishing a case for abstention by Japan under INPFC 
(see page 19), has produced evidence that the present 
stocks of these species are at a depressed level capable 
of being raised substantially by appropriate control of 
exploitation. 


Agreement between Canada and the United States to 
prohibit offshore net fishing has made possible separate 
regulation of the fisheries for different salmon stocks, as 
required to meet their varying needs for protection. 


The threat to the important Pink salmon of the Fra- 
ser river, latent in the international competition for the 
catch (see page 21), has been averted by the U.S.-Cana- 
dian agreement to bring these stocks under the control 


of the Commission regulating the Sockeye salmon fishery 
of the same river. 


Finally, prospects for augmenting the stocks of the 
species mentioned through positive measures of fish 
culture appear to be improving. 


The prospective stocks of Chum and Pink salmon in 
1980, therefore, are now set at 300 million lb. and 230 
million Ib., respectively. 


INTRODUCTION, HISTORICAL REVIEW: 


1500-1900 


Discovery of the unusually rich codfish resource of the northwest 
Atlantic led to a rapid expansion of a fishing industry in this region from 
the beginning of the 16th century, to supply (a) the requirements of Medi- 
terranean countries, where storable protein foods were normally scarce, 
and (b) the requirements of navies and of other shipping interests for com- 
pact foodstuffs (like dried fish) on long voyages. 


From the first, the industry was an international one, with expeditions 
from England, France, Spain and Portugal participating. The English fish- 
ery—based on West Country and, from the early 17th century, New 
England ports—achieved dominance at an early stage, however, especially 
in the waters around Newfoundland. French operations were diverted to 
the offshore banks and the more remote areas in the Gulf of St. Lawrence. 
Aggressive English activity, together with the high domestic production 
costs following on the import of New World treasure, also resulted in the 
elimination of Spain from the fishery. 


. .. England was able, in part because of her relatively shorter distance 
from Newfoundland and in part because of the nature of fish as a 
foodstuff, to secure a strong and continuous hold on a product by which 
she obtained a share of Spanish specie and the products of the Mediter- 
ranean. Cod from Newfoundland was the lever by which was wrested 
her share of the riches of the New World from Spain.’ 


The routing of the product of the Newfoundland fisheries through 
England to the Mediterranean markets was gradually replaced by direct ex- 
port to the Continent. Fishing ships proceeded to Newfoundland early in 
the spring, carried on the fishery during the summer months and took the 
product to markets in Europe. They were thus faced with the problem of 
transporting large numbers of men to Newfoundland for the fishery, thence 
to Europe and back again to the West Country. Colonizers, represented 
by the London & Bristol Company (1610), proposed, therefore, to establish 


* Footnotes may be found in Appendix E. 
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a settlement which would enable men to stay over the winter, carry on a 
resident fishery and provide cargoes for ships in the European carrying 
trade. This and similar moves, however, were defeated by West Country 
fishing interests. 


The growth of permanent settlements in Newfoundland was also 
discouraged by the difficulties encountered in agricultural development 
designed to supply food for winter residents. Population, therefore, mi- 
grated to New England. With the advantages of settlement, and the de- 
velopment of agriculture, lumbering and shipping, New England assumed 
increasing importance as a base for the fisheries, especially after the Treaty 
of Utrecht (1713) when the French withdrew from Nova Scotia. New 
England’s expansion toward the middle of the century led to the capture 
of Louisbourg and the downfall of the French régime. This was followed 
by a movement of population from New England to Nova Scotia and the 
development of trade with Europe through Newfoundland. This trade, 
supported by the growth of the mainland economy, resulted in the founding 
of settlements on the island. Settlement in Newfoundland increased during 
the period of the Napoleonic wars and the prosecution of the fisheries by 
expeditions from the old country was abandoned. 


The successful operation of the fleets engaged in the traditional Atlan- 
tic Coast fisheries required access to shore facilities for bait and other sup- 
plies and for curing the catch. This requirement was for long a source of 
conflict among the countries participating in these fisheries, more par- 
ticularly between the English colonies on the one hand and France 
and the United States on the other. By the Treaty of Versailles (1783), 
France retained St. Pierre and Miquelon but lost some fishing rights on the 
coast of Newfoundland. Subsidization, designed to re-establish the French 
fishery, encouraged expansion of operations on the offshore grounds (using 
the trawl-line or bultow) after 1840 and resulted in intensified competition 
in the export trade. This development was resisted by Newfoundland, 
especially with the emergence of responsible government there (1854), by 
means, for example, of restrictive bait legislation. To resolve this conflict 
of interests, the United Kingdom was induced to recognize Newfoundland’s 
right to exercise control over the use of its natural resources, later to cede 
jurisdiction over the “French Shore” to the colonial government and finally, 
following the turn of the century, to purchase the principal French: rights 
in Newfoundland territory. 


The Versailles Treaty also imposed restrictions on United States (New 
England) fishing operations, and the convention of 1818 fixed the rights of 
American fishermen in the territorial waters of the English colonies as being 
“for the purpose of shelter and of repairing damages, of purchasing wood 
and obtaining water and for no other purpose whatsoever.” The enforce- 
ment of these terms, instigated by Nova Scotian trading interests as a check 
on smuggling activities, led to numerous clashes. Conflict was temporarily 
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eliminated by the Reciprocity Treaty (1854-66) and again by the Treaty 
of Washington (1873-85). On the termination of the last-mentioned treaty, 
Newfoundland tried to negotiate reciprocal arrangements of its own with 
the United States. Failure in this was followed by renewed attacks on the 
presence of Americans in the territorial fisheries of Newfoundland and later 
by submission of the problem to the Hague tribunal, which reported in 
favour of Newfoundland’s position. In 1888, a modus vivendi was nego- 
tiated under which, on payment of a licence fee, American fishermen were 
permitted to use Canadian and Newfoundland harbours for the purchase 
of supplies, trans-shipment of catches and shipping of crews. Intended as a 
temporary arrangement, pending conclusion of a satisfactory treaty, it re- 
mained in effect until 1918.° 


In the meantime, the major source of conflict had disappeared with the 
passing of the New England salted fish industry. Throughout the period un- 
der review, however, salted and dried fish—principally cod, with herring and 
mackerel of equal importance in certain districts—remained the staple pro- 
duct of the industry in Canada and Newfoundland. The trade with the West 
Indies declined following the abolition of slavery there (1833) but the 
American Civil War led to renewed expansion, including operations on the 
offshore grounds.‘ The production of dried salted cod in the Atlantic Coast 
fisheries reached a peak in the 1880’s. Decline set in thereafter as the result 
of a gradual accumulation of factors, including a) the decay of numerous 
ports with the disappearance of wooden shipping, b) a weakening of the 
market in countries dependent on cane-sugar production, with the develop- 
ment of beet sugar, c) competition from other food products and d) the 
appearance of outlets for fresh fish. By the close of the century lobstering 
had begun to rival the traditional cod fishery. 


The early history of the fishing industry in Canadian Pacific waters 
was also dominated by a single species, the sockeye salmon. The culture 
of the native population had been largely based on salmon and the annual 
spawning migrations of this group of species to the rivers of the Pacific 
coast had brought about a concentration of that population at strategic 
locations there. These locations naturally served as bases for the fur trade 
when it expanded to the coast at the beginning of the 19th century. At 
points on the Fraser River and elsewhere, the Hudson’s Bay Company 
established a position from which it could utilize the United States traffic 
across the Pacific. Exports of salt-cured salmon to the Hawaiian Islands 
and the continent of Asia began in 1835, 


The influx of population to British Columbia following the gold rush 
in the late 1850’s created a substantial local market for salmon. With the 
decline of the gold fields, attention was directed to the exploitation of 
other resources, particularly the forests and the fisheries. Expansion of 
the fishing industry, however, awaited the development of markets -and 
processing techniques. Commercial canning of salmon began on the Fraser 
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River about 1870. This branch of the industry, pioneered by individuals 
and firms with experience acquired in lobster canning on the Atlantic 
Coast, expanded rapidly. A cannery was built on the Skeena River five 
years later. 

Completion of the transcontinental railway, by providing access to 
the markets of eastern Canada and the United States, gave new impetus to 
expansion. Cold storage plants for handling salmon were established on 
the Fraser River in 1887. Because of advantages in freight rates, American 
lines carried most of the traffic until 1892, when specially designed refrig- 
erator cars were made available to move fish over the Canadian Pacific 
railway system. 

The new outlet for frozen fish provided a basis for development of 
the halibut fishery, until this time largely restricted to the service of local 
requirements. By the end of the century a year-round fishery had been 
established and was expanding to the offshore grounds. The bait require- 
ments of this fishery in turn enabled the herring fishery to develop on a 
considerable scale in British Columbia waters. 


From the completion of the railways until the turn of the century, 
the fishing industry on the Canadian Pacific Coast continued to be character- 
ized by small units centred mainly on the Fraser River estuary. Although 
industrialization had already caused a rise in labour costs and, consequent- 
ly, some mechanization of canning operations, capitalization was generally 
on a small scale. The depression of the 1890’s resulted in numerous bank- 
ruptcies—followed by a number of business amalgamations. 


The fishery resources of the lakes and rivers in the interior of Canada, 
particularly those extending along the edge of the Canadian Shield between 
the St. Lawrence and Mackenzie Rivers and including the Great Lakes, 
the lakes of the Prairie Provinces and Great Slave Lake, were utilized to 
some extent by the native population from the earliest times. Later they 
came to be exploited by Europeans in support of fur trade development 
and colonization. With the advance of settlement and the growth of 
urbanization some of these resources were depleted. Others, as in the 
case of many sea fishery resources, remained virtually untapped during 
the early period. 


1900-1955 


About the beginning of the present century, important changes began 
to take place in the Canadian fisheries. The gasoline engine came into 
use in the small-boat sector of the primary industry in the first decade of 
the century and purse-seining (for salmon and herring) was introduced 
on the Pacific Coast. The use of draggers, or otter-trawlers, was introduced 
in Atlantic coast waters in 1908. The latter innovation met powerful 
opposition, particularly from inshore line-fishermen who saw in it a threat 
to their livelihood. As a highly efficient instrument of production, beyond 
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their means to acquire, the dragger seemed to undermine the stability of 
their sales outlets. In response to this opposition, dragging operations were 
placed under restrictions that, with greater or less severity, persisted 
for many years. The purpose appears to have been to retain the 
largest possible labour force in the fishing industry. The effect, however, 
was to retard the growth of productivity and, consequently, of individual 
incomes in this industry. The ultimate result, therefore, would be the re- 
verse of that intended. Misguided policy of this nature is a common 
affliction of the fishing industry.° 


As already mentioned, early progress was made in the mechanization 
of the secondary industry on the Pacific Coast. The iron chink, a machine 
for heading and gutting fish, was introduced into canning plants in 1906 
and development in this field has been more or less continuous since then. 
It should be explained, however, that the application of mechanical pro- 
cesses was facilitated by factors such as the uniformity in size of salmon — 
in contrast with cod, for example, the principal raw material available to 
the industry on the Atlantic Coast. 


Mechanization gave impetus to further amalgamation and the growth 
of relatively large business organization in the Pacific Coast fisheries. This 
development was associated with a) a shift toward utilization of species 
other than the sockeye and a related movement northward, particularly 
after the decline of the sockeye runs to the Fraser River (1913), and 
b) a shift to the marketing of salmon and other species in fresh and 
frozen forms. The northward movement of the industry was assisted by 
the completion of a transcontinental railway to Prince Rupert (1915) and 
the construction of cold storage facilities there. 


By this time the development of transportation and of refrigerated 
fish handling facilities, as well as the growth of urban centres in Canada, 
had begun to create an outlet for fresh and frozen fish products. Diversion 
to these was reflected in the pattern of production. It affected especially 
the output of salted fish. Establishment of a refrigerated railway freight 
service for fish products from both coasts to points in central Canada, 
including the Prairie Provinces, was supported by a federal government 
subsidy from 1909 to 1919. Substantial expansion in the domestic market 
for these products has been attributed to this programme. 


During World War I, because of the drop in European supplies, the 
production of dried salted codfish was expanded in the Atlantic Coast 
area, particularly in Newfoundland. After the war, European production 
was restored and expanded and the cure improved. The Mediterranean 
markets for Newfoundland’s exports narrowed and, in an effort to maintain 
the level of production achieved in wartime, the Newfoundland trade sought 
outlets in the West Indies—hitherto largely a preserve of Nova Scotian 
exporters. In the struggle that ensued, beginning about 1926, the price 
of fish was forced down throughout the whole Atlantic Coast region. It 
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fell on the average by more than 50% between that date and the end of 
the depression (1939). Because of the rather rigid structure of the industry 
and the character of its social milieu, the slump in the cod fishery was 
transmitted to other fisheries, e.g. those for herring and lobster. 


As a result, the income of fishermen in Newfoundland was reduced 
to an extremely low level. The effects on the island’s economy led to the 
collapse of responsible government in 1933. The position of fishermen 
in the Maritimes and Quebec was slightly better, although privation was 
widespread in this region as well. Limited alternatives to dependence on 
the traditional salted fish trade were available to the industry on the main- 
land: inshore fishermen could shift to some extent to the production of 
certain cures acceptable in the United States market and the Nova Scotian 
salt-banking fleet could expand winter fishing operations (for the fresh 
fish markets) on the offshore grounds. 


Expansion of the fresh (chilled and frozen) fish trade was facilitated 
by two innovations of the early 1920’s, both originating in New England: 
filleting (at source of production) and quick-freezing. The first of these 
innovations resulted in economies for the industry through the reduction 
of transportation costs, per unit of edible product, and through the utiliza- 
tion of waste material for by-products. It also resulted in a revolution in 
the’ packaging and handling of fish products, making possible brand 
differentiation and the creation of other display values. The second 
innovation permitted greater standardization of quality and, by adding 
greatly to the carrying properties of perishable foodstuffs through time 
and space, it made possible avoiding or at least minimizing fluctuations 
in supply, on the one hand, and the extension of markets geographically, 
on the other. Together, in short, these two innovations enabled the 
products of the fisheries to take their place among those of other modern 
food industries. 


The Canadian Atlantic fishing industry lagged in development on 
the basis of the innovations just described. This may be attributed to 
several causes: a) the lack of a mass market close at hand, b) the con- 
servatism of the business community involved and the scarcity of venture 
capital for investment in the industry, and c) political opposition to modern- 
ization—draggers were gradually eliminated from the fishing fleets after 
120 


Nevertheless, especially in Nova Scotia, some progress was made. In 
that province, the development of the fresh fish trade in the inter-war 
period fell into two phases. In the first, up to about 1930, it depended 
almost solely on expansion of sales in central Canada; in the second, aided 
by favourable rates on the Canadian railways, an important market was 
opened up in the middle west of the United States. In the latter phase, 
growth was more rapid, despite the adverse U.S. tariff between 1930 and 
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1936. Development throughout the period was restricted to the trade in 
chilled fresh fillets of groundfish, live lobster and a few other items. 
Distributive facilities were still inadequate to encourage the growth of a 
trade in frozen fish products. 


This development represented more than a shift from fish curing to 
processing in other forms. A substantial shift from the cod fishery to 
fishing for other groundfish species, particularly haddock, was involved. 
Because mechanized processing methods require plants of comparatively 
large size and a concentration of fishing activities—to ensure some stability 
of supply—a movement from smaller to larger fishing ports, notably Halifax 
and Lunenburg, was also involved. 


Progress was more rapid on the Pacific Coast. The trend toward 
amaigamation of plant and business organization, noticed earlier, was 
intensified in the interwar period and was accompanied by advances in 
fleet modernization. This trend was motivated by such factors as the high 
cost of labour in the region, as compared with the Atlantic Coast— 
associated with restrictions on the use of Oriental labour—and the con- 
sequent need for large-scale investment of capital. It was facilitated by 
the relatively high-priced products of the industry, e.g., canned salmon 
and frozen halibut, capable of bearing shipping charges over long dis- 
tances. Although the industry was thus able to secure a broadly based 
market, it was very largely an export market and a highly competitive one. 


During World War II, the demand for fishery products for both 
feeding and industrial purposes was vastly strengthened. The salted fish 
trade of the Atlantic Coast was given a new lease on life and a filleting and 
freezing industry was established in Newfoundland. A_ relaxation’ of 
restrictions on the use of draggers initiated a trend toward modernization 
of the fishing fleets throughout the Atlantic provinces. Unionization and 
the co-operative movement gained ground among fishermen, especially 
on the Pacific Coast. A national federation of fish trade associations, the 
Fisheries Council of Canada, was formed in 1945. 


In the postwar period, a number of economic influences have been 
operating strongly in the direction of further development in the fishing 
industry. Continued buoyancy in the national economy generally has 
sustained a favourable outlook for the demand for fishery products. Prices 
for most of these products have been high relative to other wholesale 
prices.’ A high level of demand for labour throughout the economy has 
drained off the pools of low-cost labour previously available for various 
occupations in the fisheries, e.g. to man the dory schooners fishing on the 
banks. Withdrawal of the surplus labour supply has tended to encourage 
the substitution of capital for labour, i.e. the mechanization of processes. 
Progress in the technology of refrigeration, curing, canning and other 
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operations involved in the catching, handling and processing of fish has 
opened up profitable opportunities for such substitution. 

In the development fostered by these conditions, the industry on the 
Pacific Coast has again taken the lead. The investment per man, for 
example, in the primary fishing operations of that region has been doubled 
in the ten years following the war—representing an increase in the size 
of fishing craft, in power equipment and in equipment with electronic 
navigational and fish-locating devices. There has been a concomitant 
consolidation, and further mechanization, of the fish processing industry. 
Moreover, as a result of the greater mobility of fishing craft, the fishing 
population has tended to concentrate, particularly at Vancouver. 


In this period, however, the fisheries in other regions have begun to 
close the gap formerly separating them from those of the Pacific Coast. 
A processing (filleting) industry has developed in the inland fisheries and 
commercial operations have been extended to Great Slave Lake, for 
example. On the Atlantic Coast, the great fleet of dory schooners has 
virtually disappeared and has been replaced by a steadily growing fleet 
of draggers, long-liners and other modern craft. Moreover, with greater 
diversification of industry generally in the Atlantic provinces, the de- 
pendence of the coastal population on fishing has been reduced throughout 
this region. 


Opportunities for profitable investment in the secondary industry have 
been particularly inviting, perhaps, in the branch utilizing some of the 
Atlantic groundfish resources. Continuous, if somewhat uneven, expansion 
in the market for frozen foods in North America’, as well as improvements 
in filleting and freezing equipment, have induced an almost spectacular 
growth of modern fish-processing capacity in this branch of the industry. 
Complete data on the growth of investment in fish processing operations 
during the recent past are not available, but the number of new plants 
and the decline in numbers employed—with increased output—indicate 
that the growth has been considerable. 


On the Pacific Coast, in the inland region, and to some extent on 
the Atlantic Coast, the developments described have been promoted by 
the unusually auspicious environment of the industry over the past decade. 
Particularly in the Atlantic Coast area, however, intervention by govern- 
ment has played a significant role. This is discussed elsewhere.* ‘It has 
affected principally the primary industry and has been accompanied by 
still further relaxation of control over expansion of the deep-sea dragger 
fleet. Altogether, the increase in investment per man in the fisheries of 
the Atlantic Coast has been high for that region though still behind that of 
the Pacific Coast in the same period. 


Nevertheless, spots of stagnation—some of them fairly large—remain, 
especially in certain districts on the Atlantic Coast and also in the inland 
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region. The most seriously retarded branch of the industry is probably 
the so-called inshore salted cod fishery of Newfoundland. The problem of 
this fishery is urgent because the export trade in the product is approaching 
a crisis. Its outmoded character no longer supports competition in quality 
and market service with its rivals. Loss of this trade would further reduce 
the diversity of the Atlantic Coast fishing industry generally and of the 
Newfoundland economy in particular. The first requirement is to shift the 
processing operation from the small-boat crews, using manual methods, 
to centralized curing stations equipped with mechanical drying and other 
modern devices—a development already well established in fish curing 
elsewhere in this country. This would involve investment in plant and 
equipment on a scale comparable with that needed to finance similar 
productive capacity in other sections of the fish processing industry. 


vd 


THE RESOURCES 


THE FISHERY resources available to industry in Canada are remarkably 
extensive and abundant. The Atlantic coastline from the entrance to the 
Bay of Fundy to Hudson Strait and including Newfoundland and other 
islands is about 12,000 miles long. The Pacific Coast is over 7,000 miles 
long and is exceptionally well sheltered. Large tracts of the continental 
shelf in both areas lie within the 250 fathom depth contour where the 
richest ocean fishing grounds are usually found. In these coastal areas, 
the sea floor, the chemical constituents of the water and conditions of 
temperature, light and ocean current combine to provide a suitable 
environment for a variety of fish species. A large number of species find 
similarly suitable conditions in the inland waters of Canada, estimated to 
be some 260,000 square miles in extent. 


Some of these stocks of fish are noted for their great quantity, others 
for their exceptionally high quality. Because of the large quantity of 
certain stocks in close proximity to the coasts, catching costs are low 
enough to permit the Canadian fishing industry to compete effectively 
for the low-price mass food market with such products as fillets of ground- 
fish. On the other hand, species such as lobster and salmon possess 
sufficient excellence of quality to permit effective competition in the quasi- 
luxury food markets where prices are often relatively high. 


Since particular species require more or less unique environmental 
conditions, many are confined to distinctive locations to a marked degree. 
Lobsters and oysters, for example, are bottom dwelling and are commonly 
located in relatively shallow water fairly close to shore. In the case of 
herring, evidence indicates that they live chiefly in offshore waters but 
move inshore, where they are usually caught, at spawning time. The cod 
commonly stays close to the bottom on the offshore banks,’ except for 
periodic movements in search of food or in response to changes of water 
temperature. On the other hand, salmon are ordinarily caught in the 
vicinity of river estuaries when returning from the sea to the coastal 
streams for spawning. The wholly freshwater species are found mainly 
in the inland lakes, although a few make their permanent home in rivers. 


THE RESOURCES 


Most of the important freshwater fish resources, e.g. whitefish, pickerel 
and lake trout, are found in the larger inland lakes. In the case of rivers 
and small lakes in the heavily populated and industrialized areas, the 
competition of other water uses—for navigation, industry and recreation— 
often prevents effective utilization of such waters for either commercial 
or sport fishing. The inland waters that produce the bulk of the com- 
mercial catch are located either some distance from population centres, 
e.g. the Great Slave Lake, or are so great in extent that the area affected 
by industrial pollution and the like is small in relation to the total area, 
e.g. Lake Superior. 


Of the numerous species of fish found in the nearby sea and inland 
waters, more than 150 kinds have commercial significance.” Some of these, 
as well as a number of other species, are also utilized by the rapidly 
growing sport fishery. To examine each commercial species separately 
may obscure their significance. This is because many species complement 
one another through being caught with the same gear or being processed 
and marketed in the same form. For these reasons, the appropriate 
approach to the assessment of Canada’s fishery resources would seem 
to be to group them according to those species for which catching, and 
often processing, techniques are broadly similar. It is thus possible to 
identify fairly clearly the half dozen or so major groups upon which the 
Canadian fishing industry is based. Briefly, these would include (1) the 
groundfish group, excluding halibut, with special reference to Atlantic 
groundfish, (2) halibut, with special reference to Pacific halibut, (3) the 
Pacific salmon group, (4) the herring of both coasts, (5) Atlantic lobster 
and (6) the group of freshwater species.’ There are also a number of 
minor groups of lesser commercial value but often of considerable sup- 
plementary importance. 


In what follows, estimates’ of the quantities of the various stocks 
of fish available in Canadian waters’ are tabulated, together with statistics 
of the current average annual catch taken from these stocks by the fishing 
industries of Canada and other countries. The tables also include esti- 
mates of the quantities likely to be available in 1980.’ In some instances 
an increase is forecast, in others a decrease. These changes may be due, in 
part, to climatic factors. For example, the trend toward higher temperatures 
in the waters of the northwest Atlantic, evident for a number of years, 
is predicted by oceanographers to reverse about 1960, creating an environ- 
ment. more favourable than the present for cold water species like cod and 
less so for warm water ones like swordfish. 


Environmental changes may also be brought about by human agency. 
Historically, such changes generally have been deleterious to fish stocks: 
the obstruction of salmon migration. in the Fraser River, described later, 
is an instance. Man may also act to build up stocks, however, especially 
in the case of anadromous species, e.g. by providing fishways to surmount 
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natural obstacles in streams, improving natural spawning facilities, arti- 
ficial propagation and the control of predation. Direct aids of this kind 
probably will play a more important role in the Canadian fisheries as time 
goes by. 


The most important factor affecting the future size of fish stocks is 
considered to be the activity of the fishing industry itself. An unexploited 
stock tends to become so dense that growth is slow and natural mortality 
is high—losses are balanced by reproduction but there is no net surplus. 
A fishery, by reducing the density of the stock, may create the conditions 
necessary to produce a surplus harvestable annually. Removal of the 
older and larger fish, a process known as “fishing up the accumulated 
stock,” increases the rate of reproduction or the rate of growth or both. 
The process may be carried too far, however, eventually causing the 
production of an annual surplus to decline.’ In purely biological terms, 
the optimum level or intensity of fishing is the one compatible with a 
maximum sustained yield. Two basic principles follow: (1) if a stock 
is being utilized below its potential yield because of underfishing, more 
intensive fishing will raise the level of sustained yield and reduce the size 
of the stock (at least the spawning stock) at the same time; (2) if a stock 
is being utilized below its potential yield because of overfishing, less intensive 
fishing will raise both the level of sustained yield and the size of the stock.° 
On the basis of such considerations, biologists make the somewhat para- 
doxical prediction that in many Canadian fisheries a larger catch may in 
the future be obtained from a smaller fish stock. 


In a later chapter an estimate will be made of the catch requirements 
of the fishing industry in Canada by 1980, based on the anticipated growth 
of the markets which it serves. The extent to which these demands on 
available stocks will in fact be realized depends on a number of factors 
besides the impact of intensified fishing on the ecological balance of the 
fish populations. Fishing operations involve inputs of capital and labour, 
i.e. costs of production. The optimum intensity of fishing is that which 
maximizes the difference between costs and returns, and this normally 
is somewhat less than the level of intensity that maximizes the yield in 
physical terms.’ This optimum is affected by the price of fish and by the 
price of production factors, including equipment and supplies and fisher- 
men’s “opportunity cost.” It tends to be lower, the greater the reduction 
in stock that results from fishing; it would be lower in the case of the 
fishery for redfish than in that of the cod fishery, for example. Because 
of the common-property character of fishery resources, however, the 
equilibrium of a fishery at optimum intensity is unstable. Fishing operations 
may be pursued beyond this point, resulting in the widespread problem 
of over-exploitation.” 
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Groundfish" 
PRESENT 
UTILIZATION 
Species oleae Canada Others Total ce TrehdSsince: ioEe 
ton ° Rate Catch Trend Stock, 1980 
2 million million million million % million 
Atlantic: Ib. Ib. Ib. Ib. Ib. 
MOOG Geass t2_ 6,800 710 400 1,110 16.3 increase 6,500 
Haddock . . 480 112 90 202 42.1 decrease 340 
Pollock.) 200 32 7 39 19.5 increase 160 
Hakes ey. 300 30 1 31 10.3 increase 260 
USK Sh to 30 2 as 2 6.7 increase 30 
Redfish . . 2,200 38 124 162 7.4 increase 1,350 
Wolffishes™ . 110 6 1 7 6.4 increase 90 
Flatfishes*® . 500 65 6 al 14.2 increase 400 
Gr.-land Hal. 20 1 — 1 5.0 no change 20 
Skates**nih 70 a ss S — increase 70 
Dogfish . . my — — — — no change x 
Subtotal 10,710 996 629 1,625 9,220 
Pacific: 
Grey Cod . Si) 5 6 11 20.8 increase 45 
Lingcod . . 120 4 Z 6 5.0 increase 100 
Rockfishes® 30 1 8 30.0 no change 20 
Flatfishes” . 135 9 6 15 a increase 131 
Blackcod . . 14 1 3 28.6 no change 20 
Dogfish . . 600 1 1 2 0.3 no change 800 
Others] 4y- 60 3 DE 5 — increase 50 
Subtotal 1,012 24 28 Sy 1,166 
Total Li5722 +. 1,020 657 1,677 10,786 


The group of groundfish or demersal” fish is dominated by Atlantic 
species. Among these, cod, haddock, pollock, hake, redfish and the sub- 
group of small flatfishes are the most important commercially. Altogether, 
more than one-quarter of Canada’s total output of fishery products is 
derived from Atlantic groundfish. The principal products are frozen fillets 
and cured fish (chiefly dried-salted cod). The species are caught in the 
Gulf of St. Lawrence, on the banks east of Nova Scotia, the Grand Bank 
and northward to Hamilton Inlet bank. They are caught by small and 
large craft, using principally line gear and drag-nets, i.e. otter-trawl and 
Danish seine — the type of gear being determined by the species involved 
(line gear is unsuitable for those with small mouths) and by the nature 
of the fishing ground (some are too rough for the use of drag-nets). Along 
the east coast of Newfoundland and at scattered locations elsewhere, where 
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inshore runs of certain species (chiefly cod) occur, trap nets are widely 
used for their capture. 


Cod makes up about 65% of known Atlantic groundfish resources, 
and almost 60% of all the groundfish resources of Canada. Stocks of 
the species are found throughout the coastal area from Cape Hatteras. to 
Baffin Island. Many of these stocks, because of their remoteness, are 
exploited only to a limited extent if at all by Canadian fishermen. There 
is no evidence that the stocks on the nearby and richer fishing grounds— 
about half of all the stocks available—upon which, for the most part, 
operations have been concentrated, are approaching exhaustion or even 
serious depletion. Moreover, the density of these stocks may be increased 
by the lower water temperatures predicted for the near future On the 
other hand, an increase in the ratio of cod prices to fishing costs could 
lead to substantial intensification of the fishery. While this might result 
in the extension of operations to more remote and less prolific grounds, 
it need not, with proper management policy, cause over-exploitation of 
those upon which the fishery is now based. 


Haddock, next in importance at the present time to cod, are common 
along the Atlantic Coast from Cape Cod to the southern part of the Grand 
Bank. Stocks in the Gulf of St. Lawrence are relatively small. The species 
is found usually in waters warmer than cod prefer. Most of the catch is 
taken with drag-nets. In recent years, the introduction of mechanical 
filleting equipment has enabled processors to utilize younger and smaller 
haddock. It is doubtful, however, that the resulting increase in the annual 
catch can be sustained. The haddock stocks are considered to be heavily 
exploited in the current period. This is expected to lead eventually to a 
substantial reduction in total stocks and, probably, in the catch. 


Redfish”, ranking third in importance among the Atlantic ground- 
fish species, occur from New Jersey to Labrador but are most abundant 
in the Gulf of Maine and off the coast of Nova Scotia. The stocks are 
found in deep, cold water and are taken exclusively with drag-net. The 
species is very slow growing and there is little or no movement from one 
stock or population group to another. The fishery for redfish is of com- 
paratively recent origin and, up to the present in most areas, has utilized 
largely the accumulated stock of older fish (a large proportion of the fish 
taken are more than 20 years old). A number of the more remote northern 
grounds remain unexploited so far. The separate redfish stocks, once 
depleted, recover rather slowly, and total stocks are expected to suffer 
a reduction of nearly 40% over the next 25 years. There is some possi- 
bility, however, that new stocks may be found to compensate in part for 
the reduction in known supplies. 


The sub-group of small flatfishes includes the American Plaice, 
Witch,” Winter Flounder and Yellowtail Flounder. Plaice range over 
a wide area from Long Island to the Arctic; the other species are more 
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localized. With the exception of plaice, which may be taken with line 
gear, all are caught with otter-trawl and Danish seine. Total stocks, 
although likely to decline somewhat by 1980, are expected to be capable 
of sustaining a considerable increase in the annual catch. 


Pollock, although they range as far north as St. Pierre Bank, are 
taken mainly about the mouth of the Bay of Fundy. They are taken 
usually with line gear. Cooler temperatures, as anticipated for the near 
future, may reduce the range of the species and the total stock. Neverthe- 
less, stocks are considered to be capable of sustaining substantially in- 
creased utilization. 


Hake, including White Hake, Squirrel Hake and Silver Hake,” are 
found throughout much the same region as pollock. Some of the species 
occur also in the Gulf of St. Lawrence. Silver hake, a southern species and 
at present constituting about a third of the total stocks, may retreat from 
this region with the return of lower water temperatures. Hake soften 
quickly, even when iced, which makes their processing difficult — so that 
large quantities, caught incidentally in fishing operations for other species, 
are discarded at sea A stronger market for the products of the ground- 
fish fisheries, such as may be expected gradually to develop, could thus 
lead to increased utilization of the hake stocks. 


The wolffishes” include two species, the Common or Striped and the 
Spotted Wolffish. The former occurs more frequently in the southern part of 
the Atlantic Coast area and the latter in the northern part. They are usually 
caught ‘incidentally in line-fishing or dragging for other groundfish species, 
particularly codfish. The density of the stocks is quite low, relative to 
those of codfish, and, as in the case of halibut, a substantial increase in 
the ratio of their price to that of cod is prerequisite to intensification of 
the fishery. 


Cusk are most common in the southern part of the Atlantic Coast 
area. They are usually found on the rougher grounds, are seldom con- 
centrated and are caught incidentally with other species. Like the wolf- 
fishes, the species is of excellent quality as a food fish. 


The Greenland Halibut” is a northern species caught, with line gear, 
mainly along the northeast coast of Newfoundland. Traditionally, this 
fish has been salt-cured for the market and the future prospects of the 
fishery would appear to depend on the possibility of its preparation in 
alternative forms. 


There are substantial stocks of Skates” and Dogfish throughout the 
Atlantic Coast area. Catches of the former are incidental and negligible, 
however, while the latter species is not exploited at all commercially. Both 
species may be utilized for food or for reduction™ purposes, but the 
prospect of either development during the next 25 years depends on 
changes in technology and price structure not foreseeable at present. 
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The foregoing indicates that utilization of the Atlantic groundfish 
stocks is capable of very considerable expansion, especially in the case 
of codfish. At the same time, particularly in the case of redfish, this 
expansion will result in a substantial reduction in total stocks. In recent 
years, the prospect of increasing intensity of operations in these fisheries 
has begun to concern authorities in the several countries sending fleets 
to the northwest Atlantic fishing grounds. 


Accordingly, the International Convention for the Northwest Atlantic 
Fisheries was signed in 1949 and has since been ratified by the ten 
signatory governments: Canada, Denmark, France, Iceland, Italy, Norway, 
Portugal, Spain, the United Kingdom and the United States. Others may 
adhere in the future. The Convention provides for the establishment of 
a commission on which all contracting countries are represented, and for 
separate panels with jurisdiction over defined sub-areas on which countries 
with particular interests in such sub-areas have representation. The Com- 
mission’s primary function is investigational; it has no regulatory powers 
but may recommend joint action by member governments to regulate 
fishing operations in any part of the convention area. Recommendations 
relating to mesh size in drag-nets and the use of “savings gear” have already 
been made and acted upon. 


The known groundfish resources in Pacific Coast waters evidently 
amount to less than 10% of those available in the Atlantic Coast area. 
The products of the Grey Cod, Lingcod, rockfish and flatfish” fisheries 
supplement those derived from similar species caught in Atlantic waters. 
Blackcod, however, is a semi-luxury fish. The bulk of the Pacific ground- 
fish catch is taken with drag-net. Almost the entire catch of blackcod, 
however, the greater part of the lingcod catch, and a part of the rockfish 
catch are taken with line gear. Most of the blackcod catch is taken by 
vessels of the halibut fleet during the off-season. The stocks of grey cod, 
lingcod and two or three of the flatfish species are considered capable of 
supporting more intensive utilization than at present but, since the demersal 
fishing grounds of the Pacific Coast are relatively narrow in extent, the 
outlook for the supply of groundfish products as a whole is not sub- 
stantially altered.” 


Halibut 
PRESENT 
UTILIZATION 

Present ——_____________________________ Probable Prospective 

Stock Canada Others Total Rate Catch Trend Stock, 1980 

million million million million % million 

Ib. lb. Ib. Ib. bie), 

Pacific... . . 700 24 38 62 8.9 increase 600 
Atlantic. .. 60 6 ey 6 10.0 no change 60 


Totals 760 30 38 68 660 
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The Pacific halibut stocks are found on the continental shelf from 
Juan de Fuca Strait to the Aleutian Islands. Two-thirds of the present 
Canadian catch is taken in the southern part of this area. Line gear 
mainly is used, with some fish also taken by trolling.” Partly for that 
reason, fishing operations are largely restricted to the grounds of highest 
concentration. These are but a small part of the total area and temporary 
declines in abundance on such grounds tend to be replenished from the 
remainder of the population dispersed comparatively sparsely over the 
wider area. About 90% of the catch is marketed in the dressed frozen 
form. 


Depletion of the halibut stocks was feared as early as 1910, and in 
1922 a Royal Commission recommended measures for their conservation. 
As a result, a treaty was negotiated with the United States in 1924” for 
joint regulation of the halibut fishery. The original treaty was replaced 
in 1937 by the North Pacific Fisheries Convention and in 1953 by the 
Northern Pacific Halibut Convention. Under these arrangements, an inter- 
national commission was created with power to study the resource and 
control its exploitation subject to the approval of both governments. On 
the basis of analysis indicating increased fishing intensity as the causal 
factor in the observed decline in total catch and in productivity per unit 
of gear, an annual catch quota was imposed and, with some modification, 
it has been maintained in force up to the present time. In certain in- 
stances, also, areas were closed to permit the stocks to recover. 


Subsequent study has shown that the original analysis may be in- 
adequate to explain the recovery of the stocks during the past two decades. 
Evidently, factors such as higher water temperatures and a growth in 
recruitment resulting from the reduction in the density of the stock may 
have contributed to this recovery. These considerations would point to a 
decrease in total stocks beginning in the immediate future. On the same 
grounds, however, a moderate increase in exploitation is indicated as quite 
feasible and probably desirable. 


The Pacific halibut fishery evidently continues to be beset with 
economic difficulties. Competition among fishermen each season on the 
nearer grounds, to obtain as large a share as possible of the fixed catch, 
has reduced the season from a year-round one to one of a few weeks’ 
duration. As a result, the operations of the specialized halibut vessels, 
each of which represents a relatively large investment in this phase of the 
fisheries, may be seriously restricted. 


Halibut occur in deep water throughout the rant Coast area, 
the larger stocks being found in the southern part of that area. They are 
of minor importance compared with those of the Pacific area. The catch 
is taken with line gear and, to some extent, incidentally in dragging 
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operations. The intensity of the fishery appears to be related directly to 
the ratio of halibut prices to cod prices and no increase is foreseeable at 


present. 
Salmon 
PRESENT 
UTILIZATION 
; Present 2 = * Probables *Prospecave 
Species Stock Canada Others Total Rate Catch Trend Stock, 1980 
: million million million million % million 
Pacific: Ib. Ib. Ib. Ib. Ib. 
Sockeye: 84 41 16 SY. 67.8 increase 304 
Fraser River (42) (alg) (16) (33) Wisi) (increase) (250) 
Other districts (42) (24) — GA) Sail (increase ) (54) 
(tiv 4 2 « 150 58 23} 81 60.7 increase 150 
Pinks eee 116 45 13 58 50.0 increase 130 
@ohiovs 77%. 40 23 =— 23 SiS increase 40 
Symi 2D 13 — 13 See increase 20 
Steelhead . . 5 1 — 1 20.0 increase 5) 
Subtotal 417 181 52) 235 649 
Atlantic: 10 4 = 4 40.0 increase 20 
Totals 427 185 a. 2am 669 


Pacific salmon comprise the most important group of species in the 
Canadian fisheries. The importance of the group lies not only in its present 
value as a renewable resource but in the prospect of an expanding domestic 
and export market for the products derived: canned and frozen salmon, etc. 
Special attributes of anadromous™ species are their comparative ease of 
capture (in the course of the spawning runs) and the accessibility of their 
spawning and rearing habitat for man-made modification. The Pacific 
salmon fisheries thus present perhaps the outstanding opportunity for pro- 
fitable expansion in the fishery segment of the Canadian economy. 


The sockeye is the most highly valued of the Pacific salmon species, 
evidently because it retains its colour best when canned. Practically all races 
of sockeye are reared in lakes for one or two years from birth, so that a 
river’s sockeye production depends in the first instance on the presence of 
suitable lake nurseries. The fish usually remain at sea” through two and a 
half or three and a half seasons, reaching maturity at four or five years of 
age. Adult sockeye move upstream in summer and early fall to spawn, 
generally in the tributaries and outlets of their lakes of origin. On this 
‘homing migration they are caught, with purse-seine, gillnet and trap,” in the 
approaches to the coastal rivers and in the estuaries. 


The Fraser River formerly contained the largest sockeye stocks of any 
river in the world. The total productive lake area in this river system is 
‘about 960 square miles, more than twice the area of all the other sockeye 
lakes of British Columbia. combined. At one time, the dominant stocks 
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occurred in the 1901 or “big year” line or cycle for nearly all lakes and 
the total stock and the catch in this line greatly exceeded those in the other 
three, so-called off year, lines. Since 1930, however, the newly dominant 
and incipiently dominant stocks in the different lakes have been distributed 
more evenly among the four years in each life cycle. 


In 1913-14, rock slides at Hell’s Gate in the Fraser River canyon,” 
although removed at once in large part, created a severe impediment to 
salmon migration in the river. In association with heavy exploitation in sub- 
sequent years, this reduced most of the sockeye stocks to a fraction of their 
former size. Action to rehabilitate the stocks was delayed for many years 
because of the failure of the governments concerned to reach agree- 
ment in this matter. Negotiations initiated by the Canadian government 
with the government of the United States in 1914 and 1919 and with the 
government of the State of Washington in 1922 were alike unsuccessful. 
Negotiations undertaken again in 1928 were finally successful in 1936, 
when the International Pacific Salmon Fisheries Convention was ratified. 


Following a lengthy period of investigation by the Commission set up 
under this Convention, fishways were constructed at Hell’s Gate in 1945-46 
which facilitated passage at that point. More recently, other obstructions 
have been removed from the river and its tributaries. Concurrently, seasonal 
closures were imposed to ensure escapement of sufficient spawning stock, 
particularly of the early and mid-season upriver runs. It is considered that 
with these instruments, the sockeye runs to the Fraser River can be fully 
restored.” Further, it is estimated that, for most of the stocks, this can be 
accomplished in three generations, i.e. 12 years, and that the river’s maxi- 
mum yield can be attained well before 1980. A fivefold increase in the total 
stocks is thus forecast, which, it is thought, could be cropped at a rate of 
about 70% per year. Under arrangements as at present, Canadian fisher- 
men would share half the crop. 


Additional protection for the sockeye salmon and other species in 
Pacific waters will be obtained, it is hoped, through the International Con- 
vention for the High Seas Fisheries of the North Pacific Ocean. This treaty 
was concluded in 1952 by Canada, Japan and the United States and ratified 
the following year. It provides for a commission, representative of the three 
countries, with investigational and recommendatory powers only. The con- 
tracting parties have agreed to abstain if necessary from exploiting on the 
high seas any stocks of fish which are a) under scientific management, b) 
under legal regulation and c) already fully exploited by one or two of the 
parties. 


While an increase in the use of Fraser River water by agriculture and 
industry poses a threat to the sockeye stocks, the most serious threat comes 
from power development. No techniques are available at present that would 
permit the co-existence of salmon and a high dam, or a series of low dams, 
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without serious mortality of the fish. A way to transport the young fish 
down stream may be devised — it may ultimately be a matter of cost — but 
the transportation of the adult fish upstream, in spite of the progress that has 
been made, presents a more formidable problem. The provision of by-pass 
facilities for nearly 50 million fish (including 20 million sockeye) per season 
—the number that would need to be provided for in the river at full pro- 
duction—might involve astronomical costs. Moreover, it would be unsuc- 
cessful if it delayed the fish beyond the stage of their sexual maturity—or 
beyond the period of suitable water temperatures. Power development, 
therefore, could reduce the salmon stocks to those nurtured in the areas 
near sea level where such development is unlikely. In the case of Fraser 
River sockeye, these stocks would be negligible. 


Power development also threatens the sockeye stocks of the Skeena 
River, the second most important salmon stream on the Canadian Pacific 
Coast—its present sockeye stocks are a third of all those outside the Fraser 
River system — and the only other one for which a substantial increase in 
sockeye production, an increase of almost 80%, is predicted. This pre- 
diction, which would permit the present catch to be doubled, is based on 
advanced techniques of fish culture and management. It is not known, 
however, whether the economics of these techniques in application on the 
Skeena or elsewhere would justify the implied expectations. 


Like the sockeye, chum salmon mature at three to five years and, like 
the former species too, they migrate to sea over very great distances from 
the home base. Unlike the sockeye, however, the young of the chum salmon 
are reared in short coastal streams and they spend but a short time in fresh 
water before migrating to sea. The greater part of the Canadian catch is 
obtained in the central coast and Johnston Strait districts. A little over half 
the total is taken with purse-seines and the remainder with gill-nets. 
Although canning is the chief form of utilization, a substantial proportion 
of the catch is also disposed of in the fresh, chilled and frozen forms. 


Since chums make little use of the upper reaches of rivers, the stocks 
of this species would not be seriously affected by power development on the 
watersheds of the Pacific Coast. The spread of industrialization, denudation 
of the forest cover and the like may, of course, have an adverse effect on all 
salmon stocks over the long run unless offsetting remedial measures can 
be taken. Methods of spawning-ground management, like those suggested 
below for pink salmon, might be equally effective for chums. The fact that 
the requirements of both are somewhat similar, however, might lead to com- 
petition between them. In determining the optimum use of a given area of 
fresh water, a choice might have to be made as to which species or what 
proportion of each should be promoted; and pinks would probably be fa- 
voured in most cases on grounds of quality and as yielding quicker results. 


On balance, no change is expected in the abundance of chum salmon 
before 1980. 
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Except for runs to the upper Fraser and Skeena rivers, pink salmon 
spawn quite close to salt water, and the young migrate to sea as soon as 
they emerge from the gravel beds. Maturity is reached at an age of two 
years. They range beyond the continental shelf but evidently not to such 
distances as chum and sockeye do. About 70% of the catch is made with 
purse-seines and the rest with gill-nets. About 95% of the catch is canned. 


The pink salmon runs to the upper Fraser River, where spawning is 
less affected than in coastal streams by variation in water levels, are re- 
sponding to the same measures that are proving effective in re-establishing 
the sockeye runs. A like development is taking place on the Skeena River. 
In both rivers too, the possibility of power development holds a threat to 
the continued existence of these runs. The Fraser River runs constitute a 
somewhat special case in that they are subject to a marked two-yeer cycle 
and to intensive international exploitation. International competition for 
the catch has shifted fishing operations offshore, in order to intercept the 
fish at an earlier stage of their homeward journey. This makes escapement 
control more difficult. Recently, therefore, the issue of an international 
agreement for control of the fishery has been raised. 


In general, apart from the upriver runs already mentioned, manage- 
ment of the pink salmon resources is being directed toward a) opening up 
new spawning areas, by surmounting or removing natural obstructions, 
b) controlling the water supply to incubation and migration areas, c) im- 
proving and constructing spawning beds, i.e. “artificial” redds, d) operating 
hatcheries and stocking streams to establish new runs, e) regulating escape- 
ment to particular streams and tributaries so as to produce an optimum 
density in the spawning populations and f) reducing predation on the emerg- 
ing fry. The first of these operations is well established; others are the sub- 
ject of experiment. Extensive application of most awaits costing study. 
Assuming no major setbacks to the fishery and the achievement of some 
success in measures for its management, it is estimated that total stocks may 
be increased by about 12% in the next 25 years and the catch raised about 
20% over the present level. 


Coho salmon are nurtured in a large number of coastal streams of all 
sizes and remain for a year in fresh water before migration to sea. They 
are, for that reason, especially vulnerable to the encroachments of civiliza- 
tion over the Pacific Coast watersheds. The species normally does not 
wander far from the continental shelf area. Maturity is reached predomi- 
nantly in the third year. Two-thirds of the catch is taken in trolling opera- 
tions offshore, the rest with purse-seines and gill-nets. There is also an 
important sport fishery for this species. Most of the commercial catch is 
used for the fresh, i.e. chilled and frozen, fish market. A substantial quan- 
tity also is canned. 


Coho respond to stream improvement measures more readily than the 
other species and may benefit from management programmes undertaken 
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primarily for pinks and chums. Much of the loss that will almost inevitably 
result from changes in their environment, because of the progress of indus- 
trialization and the like, may be offset in this way during the next 25 years. 
On the assumption that it will, no change in the present stocks is predicted. 


Spring salmon, like the sockeye, ascend to the headwaters of the larger 
rivers to spawn. The young normally spend but a few months in fresh 
water, however. They range for long distances along the continental shelf 
and are usually caught in inshore waters. Two-thirds of the catch is taken 
by trolling, the rest by gill-netting. There is a small but expanding sport 
fishery also. The greater part of the commercial catch is marketed in the 
fresh state and a substantial quantity is mild-cured (for smoking) as well. 


Although the factors likely to affect the spring salmon stocks adversely 
— damage to the parent streams through industrial development, for exam- 
ple—may be offset partially by improved management programmes and con- 
trol of the fishery, some reduction of these stocks is considered to be in- 
evitable. 


The Steelhead, belonging to a different genus from the species discussed 
above. are identified as the anadromous members of a species that may also 
live wholly in fresh water. In appearance and habits they resemble closely 
the Atlantic salmon. -They occur in nearly all coastal rivers, where the 
young usually spend about two years before their sea migration. The 
spawning runs occur in summer or winter. The commercial catch is taken 
largely with gill-nets. There is also a considerable subsistence fishery by 
natives and a large sport fishery. Most steelhead stocks evidently are quite 
lightly fished. No change in these stocks is anticipated in the foreseeable 
future, but the catch in the sport fishery is likely to increase in importance. 


The Atlantic salmon occur all along the coast from the Bay of Fundy 
to Ungava Bay. They spawn in late fall in coastal streams and the young, 
hatched the following spring, remain in fresh water from two to four years 
when, as smolts, they descend to the sea. At sea the races from the various 
Streains range widely and intermingle very extensively. Most fish, however, 
return eventually to the home stream at the end of a year as grilse or later 
as salmon. The commercial catch is made with trap-net, drift-net and sta- 
tionary gill-net. Practically the whole of it enters the fresh fish markét. In 
addition, this species is the basis of the most important sport fishery on the 
Atlantic Coast. More than half the commercial catch is taken in Newfound- 
land, including Labrador, and a similar proportion of the angling catch is 
secured in the western part of the Gulf of St. Lawrence. The angling catch 
at present is about one-ninth of the commercial catch. 


Atlantic salmon catches show a continuous decline since about 1930. 
This decline is associated with the rise in average annual ocean temperatu- 
res in the Atlantic Coast area, referred to earlier. The explanation for the 
observed inverse relationship between these two phenomena, assuming it is 
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not coincidental, may lie in a) the occurrence of high air temperatures 
and/or low rainfall on land with high ocean temperatures, which would 
reduce the habitat for salmon parr, or b) a reduction in the survival of 
smolts at sea because of high water temperatures. In either case, stocks 
would be reduced. Alternatively, higher temperatures may affect the migra- 
tory routes of salmon so that they avoid the netting areas—in which case, 
of course, the size of the stock would not be affected. 


In any event, if there is a causal connection here, it might be expected 
to influence the fishery in an opposite direction following the downturn in 
ocean temperatures after 1960. Partly on that account, a substantial 
increase is forecast for Atlantic salmon stocks. The forecast is also sup- 
ported by the results expected from direct measures to increase stocks, 
€.g. a) the control of predation by the American merganser, which, it is 
believed, could multiply the stock of young salmon in the rivers affected 
from two to three times, b) the removal of, and the provision of facilities 
to surmount, obstacles (natural or man-made) to the ascent of streams by 
spawning salmon and thus, in some instances, doubling the smolt-rearing 
area, and c), in the case of certain areas inaccessible to spawners, initia- 
tion and maintenance of stocks by means of hatcheries. 


Against these considerations have to be set the probable effects of 
flooding, erosion and higher stream temperatures resulting from logging 
activity, and of pollution from industrial and urban development. To the 
older sources of menace must now be added the spraying of forests in the 
interest of insect control, which appears likely to exterminate the salmon 
stocks in several important drainage areas. Such negative factors notwith- 
standing, it is estimated that by 1980 a net increase in stocks, up to 50% 
above the“natural” level reached at that time, might be achieved through a 
resolute programme of management. Stocks of this magnitude would yield a 
considerably larger commercial catch than the present, possibly 75% larger. 
A comparable increase would take place in the total angling catch, although, 
with a much greater number of anglers, the catch per man may well fall. 


Herring 
PRESENT 
Present SADIE IZATION, Probable Prospective 
Stock Canada Others’ Total Rate Catch Trend Stock, 1980 
million million million million % million 
lb. lb. lb. lb. lb. 
Atlantic. . . 3,800 240 a 240 6.3 increase 3,500 
Pacific 790 380 a 380 48.1 increase 790 
Totals 4,590 620 = 620 4,290 


Atlantic herring, found throughout the continental shelf area (and, 
occasionally, farther offshore) from the Bay of Fundy to Hamilton Inlet, 
Labrador—being particularly abundant between 43° and 50° north latitude 


ir] 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


—ate probably the most numerous commercially utilizable species in Cana- 
dian waters. There are several discrete divisions of the total stocks: at 
least four south of the Laurentian Channel and four in the Newfoundland 
region. Herring occur usually in large schools and are capable of migration 
over great distances, up to 500 miles and more. Their movements are very 
irregular, in relation, possibly, to changes in hydrographic conditions. 
Spawning takes place, in shallow waters, from late April to mid-September. 


Most of the catch is taken during the spawning runs close inshore in 
the coastal bays, e.g. Passamaquoddy Bay, the Bay of Chaleur, the Bay of 
Islands and Fortune Bay. It is taken mainly in weirs and trap-nets and 
with gill-nets. Purse-seining is being developed and, experimentally, the 
use of drift-nets and mid-water trawls, i.e. drag-nets. The catch is turned 
into a variety of smoked, pickled and canned products. There is a small 
reduction (meal and oil) industry and substantial quantities of herring are 
used for bait in lobstering and line-fishing. There is a number of by- 
products. The herring stocks today are under-fished — herring up to 20 
years of age are not uncommon in commercial catches—and, for the most 
part, they are fished at a season when they are in poor condition. Improve- 
ment in the methods of locating and catching herring in offshore waters 
during the summer and fall months, when they are highest in quality, is 
necessary if the resource is to be utilized for a modern food industry. The 
prerequisite to such development, viz. a mass market for herring products, 
is discussed elsewhere. 


Pacific herring are caught chiefly along the east and west coasts of 
Vancouver Island and in the channels tributary to Hecate Strait. The catch 
is taken with purse-seines during the fall and winter months. In certain 
areas the quantity taken is controlled by quota. Practically the whole of it 
is used for the production of meal and oil. No change is expected in the 
size of the total herring stocks of the Pacific Coast but these stocks are 
judged to be sufficient to sustain an increase of 35%, or so, over the present 
catch level. Exploitation on this scale, however, since it would reduce the 
fishery to greater dependance on the incoming year-class each season, would 
probably result in wider fluctuations in the annual catch. The strength of 
a year-class is determined, apparently, by the success of survival in the 
larval stage. Protective measures being inapplicable at this stage, there is 
no way in which the strength of individual year-classes might be influenced 
by such measures. 


Lobster 
PRESENT 
UTILIZATION 
Present —_—______________________ Probable _ Prospective 
Stock Canada Others Total Rate Catch Trend Stock, 1980 
million million million million % million 
Ib. Ib. lb. lb. lb. 


Atlantic a3 48 — 48 65.8 no change 67 
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Lobsters occur in inshore waters along the Atlantic Coast, from 
Massachusetts to northern Newfoundland. The eggs of this species are laid 
principally during summer, are carried“ for a year and hatch the following 
summer. The young are pelagic and subject to surface-drift. and to 
a high, variable mortality which causes considerable fluctuation in year- 
class strength. Growth is relatively slow: up to six years are required 
to reach a length suitable for canning and up to eight years for the 
live or shell-lobster market. Age at maturity varies from five to fifteen 
years, depending on environmental temperatures. The movements of 
lobsters, after they take up life on the bottom, are quite limited in range. 
They are caught, with baited traps, during regulated seasons. Minimum 
size regulations also are in effect. An increasing proportion of the catch is 
marketed in the live form but a substantial quantity is still canned. 


The fishery is intensive: it is estimated that about two-thirds of 
the legal-sized stock is taken annually. The increase in landings since the 
early 1940’s is believed to be related to the higher water temperatures 
during this period. The trend is likely to be reversed, therefore, if, as 
predicted, temperatures begin to drop after 1960. This could be ofiset, 
it is thought, and the catch maintained at present levels until 1980 by 
an effective management programme. 


Miscellaneous Sea Fish 


PRESENT 
UTILIZATION 
S ecies Present Probable Prospective 
P Stock Canada Others Total Rate Catch Trend Stock, 1980 
2 million million million million % million 
Atlantic: Ib. Ib. Ib. Ib. Ib. 
Swordfish 50 4 — 8.0 increase 50 
Tuna 43 44 — 44 — increase 45 
Mackerel 43 30 — 30 — increase 45 
Shad 8 2 — 2 25.0 no change 4) 
Alewife 100 36 == 36 36.0 decrease 80 
Smelt 40 6 — 6 15.0 decrease 35 
Bel 43 44 — 44 — increase 48 
Squid 43 8 — 8 — increase ae 
Scallop 22S: 1446 — 1446 6.2 increase 180 
Oyster 10 5 — 5 50.0 increase 50 
Clams 47 30 10 — 10 33.3 no change 28 
Whales #8 S 7,000 5° — 7,000 5° — increase ae 
Seals +9 3,000,000 178,0005 175,0005° 353,0005 = increase 4,000,000 °° 
Seaweeds 10051 1951 — 51 19.0 increase 10052 
Pacific: 
Tuna 43 — — — — increase co 
Pilchard 43 — — — -— no change oo 
Anchovy 245; 44 — 44 — increase 20 
Smelt 43 D — 2 — no change a 
Crab 8 4 1 5 62.5 increase 8 
Shrimps 3) 1 — 1 20.0 increase i 
Oyster 43 1 — 1 _— increase ye 
Clams ®2 23 4 — 4 — increase na 
Whales § 43 6105° — 610 5° — increase a 
Seal 2,000,000 5° 13,1009 58,4005° 71,5005 3.6 no change 2,000,000 


A number of species, the most important of which are listed above, 
form the bases for several minor fisheries. Some of these may have con- 
siderable significance regionally, e.g. the scallop fishery in the Bay of 
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Fundy or the crab fishery in Hecate Strait. Others may provide a useful 
adjunct to major fisheries for different species, e.g. the swordfish catch 
supplements the groundfish catch of the Nova Scotian inshore fleet. 


Among those listed, swordfish, tuna and mackerel, on the Atlantic 
Coast, and tuna, pilchard and anchovy, on the Pacific Coast, belong to 
the class of pelagic fishes. The Swordfish and the Bluefin Tuna are summer 
visitors to the waters east of Nova Scotia. The former is taken with 
harpoon gear, mainly off Cape Breton Island, and the latter chiefly at 
ports in western Nova Scotia, for the most part with special line gear. 
Tuna also provide the basis for an important sport fishery in this district. 
Canadians take the bulk of the annual catch of swordfish in eastern North 
America but only about one-fifth of the tuna catch. Both species probably 
could support a heavier catch at present but they may become less acces- 
sible to fishermen of this country if water temperatures drop appreciably 
over the next 25 years. 


Mackerel are common along the Atlantic Coast, as far north as the 
Strait of Belle Isle. They are believed to winter east of the New England 
area. They appear on the coast in May and begin to move south again 
in September. About 25% of the North American catch is taken in 
Canada, most of it with gill-nets. Catches are subject to violent fluctuation, 
due to variation in year-class recruitment. The principal product is pickled 
mackerel, although there is some usage for reduction and for bait as well. 
The total stock is considered to be large in relation to the present level 
of utilization. Since it replaces itself rapidly — a high proportion of the 
species become spawning adults at two years of age — it constitutes one 
of the larger reserves of incompletely exploited fish populations.” 


The Albacore Tuna and the Pilchard belong to stocks that occur 
as far south as California—the former may have an even broader range. 
They appear to be at the northern limit of their occurrence in Canadian 
Pacific waters. The appearance of both in these waters has been subject 
to very wide periodic fluctuation and during recent years, possibly because 
of changes in oceanic conditions, the stocks have been out of reach of 
economic operation by Canadian fishing fleets. Tuna are caught by trolling, 
ordinarily from July to September, and pilchard by purse-seining, The 
former are used for canning, the latter for canning and reduction. The 
tuna stocks are believed to be very large and capable of supporting greater 
exploitation by the Canadian industry if the problem of location and pur- 
suit can be solved. The pilchard stocks, however, since they are heavily 
fished by the U.S. fleet, are considered unlikely to be of much importance 
to the industry in this country. 


There is a small fishery for Anchovy, centred mainly in the southern 
inshore waters of British Columbia, during the months of June, July and 
August. The catch is used chiefly for canning. Information on the future 
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potential of this fishery, with reference either to the extent of the available 
stocks or to market opportunities, is meagre but does not encourage 
expectation of any considerable expansion. 


The shad and alewife* and the smelts are estuarial or anadromous 
species. Shad spawn in the rivers of the Bay of Fundy and the western 
Gulf of St. Lawrence in May and June each year, and in late summer 
the young descend to the sea where they remain until maturity. The 
catch is made, with trap-nets, etc., generally in the tidal estuaries on the 
return journey to the spawning grounds. This species is particularly 
vulnerable to the effects of pollution in its native streams and, therefore, 
some diminution in stock may be expected over the next 25 years. 


The Alewife stocks are based on rivers, like the Saint John, draining 
lakes where, in the late spring, spawning chiefly takes place. The young 
descend to the sea in the late summer and early fall and mature in salt 
water. The adult fish are taken in the rivers and estuaries on the return 
spawning run. Most of the catch is cured in one form or another. Since 
this species spawns in lakes, it is not subject to serious deterioration in 
its environment from the effects of pollution. Cooler water temperatures, 
however, may reduce the size of the total stock. 


On the Atlantic Coast, the Smelt is found chiefly in the Gulf of St. 
Lawrence where the stocks remain in close proximity to the river mouths. 
Spawning takes place during the spring in small tributaries. Most of the 
commercial catch is taken in the estuaries from the early stages of the 
spawning run during the autumn and winter. More than a third of the 
total catch is taken from the Miramichi River system. Trap-nets and 
gill-nets are used, sometimes set under the ice. The catch is frozen for 
the fresh fish trade. This species is susceptible to the encroachments of 
human settlement and industry on its habitat and, although careful manage- 
ment might have some offsetting effect, the stocks are expected to decline 
in the years to come. 


The Capelin, a species related to the smelt and abundant in the coastal 
waters of Newfoundland, may be mentioned here although it is not an 
anadromous fish. Its spawning runs inshore each summer provide the 
foundation of the trap fishery for cod, referred to earlier. These runs 
ordinarily last for less than a month in any one district and profitable 
utilization for processing is therefore very difficult. Most of the current 
catch, which is quite large, is used for bait and fertilizer. 


The principal smelt species of the Pacific Coast is the Eulachon, 
which spawns in the lower reaches of the larger rivers there. Most of the 
catch is taken in subsistence fishing by the native population. Like other 
smelts, the species is vulnerable to the pollution of its native streams by 
expanding industrialism and significant development of the fishery is 
considered unlikely. 
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Eels occur in commercial quantities along the Atlantic Coast north 
to Newfoundland. These fish migrate up rivers to mature in fresh water. 
At eight to twelve years of age they return to deep ocean waters, to 
spawn and die. Catches are made in the fall by trapping the seaward 
migration. The total stocks evidently are large and it is estimated that 
an annual catch of at least 10 million lb. could be taken if required. 


The Pacific stocks of Crab are located on sandy grounds in shallow 
water, off the lower Mainland, on the west coast of Vancouver Island, 
in Hecate Strait and in Dixon Entrance. The eggs are spawned in autumn, 
carried through the winter and hatched in the spring as free-swimming 
larvae. These settle on the bottom after about four months’ time and 
maturity is reached during the third year. The male reaches legal size 
in the fourth or fifth year—the fishery is practically limited to the male 
of the species. The greater part of the catch is taken by trapping, the 
remainder incidentally in dragging operations. The stocks are believed 
to be heavily fished but some addition to the Canadian catch may be 
obtained at the expense of the catch by United States vessels. 


Six species of commercially utilizable Shrimp are found on the 
Canadian Pacific Coast. The life histories of these species are similar 
to those of lobster and crab. Breeding takes place in the late fall and 
early winter and hatching in the early spring. The young. swim freely 
for about three months before settling on the bottom. Shrimps. mature 
first as males, in the first or second year, and later, after one or two 
seasons, change their sex. Five of the species occur on mud or sandy 
bottom and are caught with drag-nets. The other species, known as prawn, 
is taken with traps on rocky grounds. The fishéry at present is carried 
on along the east coast of Vancouver Island and at points on the southern 
and central mainland coast. It is estimated that a catch level two or three 
times higher than the present may be achieved, partly by more intensive 
fishing of known stocks and partly as a result of locating new stocks. 


Crabs are known to be abundant in certain parts of the Canadian 
Atlantic Coast area, as well—the stocks are estimated to be sufficiently 
large, indeed, to support a catch up to 10 million Ib. per year. There 
are also a number of species of shrimp in Canadian Atlantic waters, 
although none is known to be sufficiently concentrated for profitable 
exploitation at current price levels. ’ 


_The appearance of Squid in Canadian waters is restricted mainly to 
the coast of Newfoundland. The stocks appear to fluctuate: widely in 
quantity from year to year but such fluctuations have not been traced to 
any known trends in ocean temperature, for example. The catching 
technique in general use, ie. jigging, is primitive and inefficient. The 
principal use for the species at present is as bait in the line-fishery for 
cod—it is twice as productive as any other species that has been used for 
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this purpose. Squid may also be utilized for food, and it is estimated that 
the average annual catch could at least be doubled. 


‘Scallops occur in Atlantic Coast waters, in commercially significant 
quantities, between Cape Cod and Newfoundland. The species has an 
early free-swimming stage before settling on the bottom and consequently 
the best locations for fishing change through time. Rotation of fishing 
grounds is desirable, therefore, especially offshore. The catch is made with 
dragging gear. Only a small part of the scallop meat is utilized for the 
market. The principal inshore fishery is based on the port of Digby and 
there is also an important inshore fishery in Port au Port Bay. The main 
offshore grounds are on George’s Bank and St. Pierre Bank; others may 
be discovered. The offshore grounds, of course, are accessible to other 
nations and may eventually need international management. 


The Oyster thrives in shallow warm waters of somewhat low salinity. 
In the Canadian Atlantic area, suitable conditions occur only in the 
southern part of the Gulf of St. Lawrence and in the Bras d’Or Lakes. 
The young of the species are free swimming for some three weeks before 
settling to the bottom. In both stages they are subject to heavy mortality 
from a variety of hazards and enemies. Survivors reach a marketable 
size in four to six years. Oysters are gathered with rakes and tongs. 
Production is divided about equally between the “wild” or natural stocks 
in the public domain and cultured stocks on leaseholds. The total crop 
is marketed in the shell. The fishery on both public and leased grounds 
suffers from a shortage of seed stock. Sets of oyster larvae in commer- 
cially significant quantity do not occur every year, partly because of 
adverse water temperatures. This causes the public fishery to fluctuate 
at a low level and also seriously hampers the oyster farmer, who must 
collect the wild seed. The leaseholds, principally for that reason, are 
considered to be producing at only about one-tenth of their potential 
capacity. Prospects for an improved seed supply and for favourable water 
temperatures are quite good, and a fivefold increase in total stock is 
forecast.” 


On the Pacific Coast, most of the oyster production comes from 
leased inter-tidal grounds in the Strait of Georgia. Inadequate seeding 
limits production here too: the average production of the leased grounds 
is about a third of their potential. Apart from improved seeding, for 
which a reliable source now appears to be available, production may also 
be increased by bringing new grounds under cultivation and possibly by 
new culture techniques. 


The clam fisheries of the Atlantic Coast are based principally on 
two species: the Soft-shelled Clam and the Quahaug.” The former, the 
more important of the two, is found quite widespread throughout the 
area in the intertidal zone. The distribution of colonies large and compact 
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enough for commercial exploitation is discontinuous, depending on suitable 
soil conditions and other environmental factors. Growth is slow, marketable 
size being reached only after four to six years. The mortality rate from 
natural predation and damage to the stocks in digging operations is high: 
about 50% per annum. The fishery, utilizing all available stocks, appears 
to be approaching a stable production level of about five million Ib. a year. 
Pollution of coastal waters by domestic sewage, slowly increasing, tends 
to restrict this fishery. Lower water temperatures—which might reduce 
the incidence of the green crab, considered to be the chief predator—are 
not expected to affect the catch substantially. 


The critical spawning temperature for the quahaug is relatively high 
and, in Canadian waters, is reached only in the shallower parts of sheltered 
bays with wide, sun-warmed intertidal flats in the southern part of the 
Gulf of St. Lawrence. The species may be cultured, or farmed, success- 
fully, but the possibilities of expansion in this direction are limited by 
low and sporadic natural seed production. Mention may also be made 
of the Bar Clam, widely distributed in the Atlantic Coast area but no- 
where abundant enough to encourage intensive exploitation at present. 
The species is slow growing and does not lend itself to culture. 


Three species of clam are fished on the Pacific Coast. The most 
important of these is the Butter Clam, widely distributed in this area. 
Practically all the important beds are being utilized and, since growth is 
slow and reproduction uncertain, no increase in yield is predicted. Farming 
is not considered feasible under foreseeable conditions. Commercially 
significant quantities of the Little-neck Clam, the species® second in im- 
portance, occur only in the Strait of Georgia. A substantial increase in 
production seems unlikely. The principal stocks of the Razor Clam are 
found in the sand beaches of the Queen Charlotte Islands. The extent 
of these stocks is unknown but a considerable increase in current pro- 
duction, which is almost negligible, seems possible. 


Whales are pelagic and migratory marine mammals, and Canadian 
coastal waters include only a small part of their range of distribution. 
Those sustaining the whaling industry in this country are mostly transients 
alternating between winter breeding grounds in low latitudes and summer 
feeding grounds in high latitudes. The species of major importance at 
present are a) five baleen whales, viz. Blue, Finback, Humpback, Sei and 
Minke, and b) three toothed whales, viz. Sperm, White and Pilot or 


Pothead. Others, e.g. the Killer Whale, are also known to exist in 
abundance. 


The largest whaling operation in Canada is based at Coal Harbour 
on the west coast of Vancouver Island. Whales are taken here during 
a six-month period from April through September, mostly within 150 
miles of the station. The principal concentration of whale stocks in the 
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north Pacific appears to be in the neighbourhood of the eastern Aleutians, 
out of reach of land-based operations in Canada. Whales are killed by 
specially designed catcher vessels using an explosive harpoon. The species 
taken in largest numbers are the finback and the sperm, neither of which 
appears to have suffered depletion under the pressure of whaling in this 
area. Stocks of blue and humpback whales, on the other hand, have 
declined rapidly everywhere under heavy attack. Sei whales have not 
been exploited as intensively as the other species mentioned, owing to 
their relatively small size and low yield of oil. 


Expansion of the fishery would seem to depend directly on the 
extent to which the catch may be utilized for food, for animal feeding” 
or for human consumption, as well as for oil production. This would in- 
volve improvement in catching equipment and methods to prevent de- 
terioration of the carcasses and, possibly, the use of factory ships to 
permit full utilization of the stocks where and when they may be found 
in greatest concentration and of the best size and quality. 


The whale fishery was formerly prosecuted for many years off the 
Canadian Atlantic Coast, chiefly from bases in Labrador and northern 
Newioundland, but operations were closed down following the postwar 
decline in the market for fats and oils. In recent years, the finback was 
by far the most important species in the catch. Fairly large stocks of 
sei and sperm are also known to exist within range of stations located 
in the region referred to and there are stocks, as well, to be found south 
of Nova Scotia. Altogether, it is estimated, about five million Ib. of 
whale meat could be recovered annually in this area. 


One whaling station continues to operate on the Atlantic Coast, at 
Dildo in Trinity Bay. This station handles the small whale species, i.e. 
pilot whales chiefly and some minke whales. Occasionally, larger whales 
are taken. The pilot whales are captured intermittently, by bar-seining, 
in drives of varying numbers. Oil is now a relatively minor product and 
utilization of the meat for animal food is the primary objective. The 
stocks of both species mentioned are unknown but presumed to be large. 
No use is currently being made of the comparatively small White Whale 
stock found in the St. Lawrence River estuary. There is a minor whaling 
operation at Churchill on Hudson’s Bay, using the white whale for the 
production of oil and animal food. 


The whale fishery is regulated by the International Whaling Con- 
vention of 1946, to which Canada is a signatory. The terms of the 
Convention restrict the taking of certain species and of females accom- 
panied by calves, impose minimum length limits for each species, control 
the length of the catching season and restrict factory ship operation in 
specific areas. The Bowhead or Right Whale and the Gray Whale are com- 
pletely protected from exploitation. The hunting season for other baleen 
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whales is set at six months. Factory ship operations are prohibited in the 
north Atlantic and, except for sperms, in part of the north Pacific. 


The seal hunt or fishery of the Canadian Atlantic Coast is based 
principally on the Harp Seal, a migratory species that occupies areas of 
open water in the Davis Strait region during the summer and fall and the 
southern area of pack ice in the early spring for whelping and breeding 
purposes. The hunt takes place during the latter season among the ice 
fields east of Newfoundland and Labrador, i.e. the so-called “front”, and 
in the Gulf of St. Lawrence. The white-coated pups are the chief object 
of the hunt but, in recent years especially, a considerable number of older 
animals have been taken as well. The principal products are fur and oil. 


While expansion of this fishery is not considered likely, something 
could be done to stabilize it. The most urgent need is for protection of 
the breeding stock. This could be provided by closing the season on 
April 15, before the pregnant females return to the ice. pack to moult. 
At present, apart from an informal agreement on opening dates, there 
is no international control over the hunt and the kill. Small numbers 
of the Hooded Seal are also taken in the hunt, but the stock is probably 
in decline because of the number of adults destroyed in the capture of 
the young, and closure of season for this species may be desirable. 


The important seal species of the north Pacific is the Fur Seal. The 
members of this species congregate in summer to breed on groups of 
islands in the Bering Sea, the largest herd being that of the Pribilof 
Islands owned by the United States. During the remainder of the year, 
the seals are found in the open sea—they migrate southward as far as 
California, on the eastern side of the Pacific. The species is sought for 
its fur exclusively. In 1911, following three decades of intensive pelagic 
sealing which decimated the herds, the Pelagic Sealing Treaty was con- 
cluded. Under this treaty, full control over the taking of seals from a 
particular hérd was given to the nation owning that herd’s breeding 
ground. The other nations concerned were given a fixed share of each 
season’s kill, to indemnify them for losses due to the prohibition of 
pelagic sealing. Canada obtained 15% of the skins from the Pribilof 
herd and also a,proportion of the skins from the Asiatic herds. In 1942, 
following its abrogation by Japan, the treaty was replaced by.a pro- 
visional Fur Seal Agreement between the United States and Canada, giving 
this country 20% of the annual yield in skins on the Pribilofs. Sealing 
in the Pacific is still regulated by this agreement.” 


Under protective management, the seal herds have reached, or are 
rapidly reaching, their natural growth ceiling, ie., the ecological equi- 
librium of the stocks is being restored. That being ine case, little further 
increase in the share accruing to Canada can be expected. The relation- 
ship between fur seals and other marine resources may be a factor in 
future management policy. Seals are predatory to a significant extent on 
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commercially important food fishes and they also compete with the latter 


for food supplies. The optimum size of the seal population is therefore 
uncertain. | 


The only seaweed harvested in significant quantity in Canadian waters 
at the present time is Irish Moss, obtained on the rocky outer coasts of 
Nova Scotia and Prince Edward Island. The moss is usually collected 
by hand-raking. It is dried for the market, the extract having a con- 
siderable range of industrial uses. A substantial increase in the annual 
crop is possible. There is also a small production of dried dulse each 
year on the Atlantic Coast, chiefly on Grand Manan in the Bay of Fundy. 


In addition to the species already discussed, there are several that 
support minor commercial fisheries and offer no possibilities of expansion. 
Examples are Striped Bass and Arctic Char, anadromous species found 
in the Maritimes and in northern Labrador, respectively, and the Abalone, 
a mollusc of the Pacific Coast. The striped bass, incidentally, is an im- 
portant game fish. 


On the other hand, there is a number of species, at present un- 
exploited, that represents potential supplies of food and industrial products. 
The Mussel, the most abundant shellfish on the Atlantic Coast and also 
plentiful in Pacific waters, is a case in point. The sharks (other than 
dogfish), at least six species of which are found in the waters off both 
coasts of Canada—usually as summer visitors—are another: many are 
suitable for human or animal feeding or for reduction purposes. There 
are also vast stocks of kelps and other seaweeds, important sources of 
algin and agar, awaiting utilization on both the Atlantic and Pacific 
coasts of this country. 


In this connection, reference may be made to an unutilized resource 
of the Canadian Arctic, viz. zooplankton. The standing summer crop of 
plankton organisms is reported to be very heavy in northern waters, 
especially in the sub-arctic belt where polar and Atlantic waters mix. The 
cold water, slow growth and scarcity of enemies in this region permit the 
accumulation of plankton suspensions possibly dense enough to make 
harvesting feasible. The technological difficulties in the large-scale. col- 
lection of plankton and its conversion to edible form are not considered 
insuperable.” 


Finally, reference should be made to the possibility of introducing 
new commercial species into Canadian coastal waters. The important 
considerations in this connection are a) that the transplanted species 
should make use of a food supply not already used by an indigenous 
commercial species, and b) that, if substitution of one species for another 
is intended, the new species should be more valuable than the old. 
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The marine fauna of the north Pacific is the richest of any tem- 
perate region and it is very difficult to find a species that might fill an 
ecological gap there. The only obvious gap is the relative scarcity of 
crustaceans, and the eastern lobster appears to offer the best possibility 
of filling it. There are areas of considerable extent that would seem to 
provide a suitable habitat. Lobsters do not favour the sandy bottom 
preferred by the Pacific crab and no competition should develop between 
the two species. Experimental transplants, however, have not been 
successful. 


The Atlantic Ocean in northern latitudes is comparatively poor in 
variety of species. To make good some of this deficiency, the introduction 
of the European flat oyster, the Pacific crab and several of the Pacific 
salmon species has been suggested. The Flat Oyster lives and spawns 
in water somewhat cooler and saltier than is tolerated by the native 
species. Its successful introduction might establish a much larger oyster 
industry than the present in the Atlantic provinces. The Pacific crab 
could become a useful resource on the sandy grounds of the Atlantic 
Coast, which now lack a crustacean of commercial importance. The 
sockeye, pink and chum might be suitable Pacific salmon species for 
transplantation to Atlantic Coast waters. There are no salmonoids there 
with a similar life history. Since they require no food in their river 
migrations, they would not compete with the native salmon. These 
proposals have not yet reached the trial stage. 


Freshwater Fish 


A comprehensive survey of freshwater fish stocks could not be under- 
taken in the time available, not because of the diversity of species but 
because of the large number of the bodies of water involved and their 
varying characteristics. The most productive lakes are those fed by streams 
high in dissolved solid content, i.e. draining lands formed of drift overlying 
sedimentary rocks, as in southern Ontario and on the Prairie. Lakes in the 
precambrian region tend to be low in nutrients. Generally, also, the shal- 
lower and warmer lakes support denser stocks of fish. 


The major freshwater fisheries of Canada are established chiefly on 
the larger and more accessible inland lakes. The most important are the 
Great Lakes” in Ontario, especially Lake Erie and Lake Huron, the three 
large lakes in Manitoba, especially Lake Winnipeg, the Lesser Slave Lake 
in Alberta and the Great Slave Lake in the District of Mackenzie. The 
present extent of these fisheries may be summarized as follows: 
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The bulk of the commercial freshwater catch is taken in lakes, but 
some quantities of several species are caught in rivers. With a few 
exceptions, e.g. sturgeon, which may be taken with line gear, all fresh- 
water species are taken with trap-nets and gill-nets of various kinds. The 
catches are utilized for the fresh (chilled and frozen) fish market, small 
quantities of certain species being filleted and others smoked. 


It is considered that, with appropriate management practices, the 
stocks of commercial freshwater fish could sustain an over-all increase 
of about 40% in catch levels. Most of this increase, however, is estimated 
for the coarser species, i.e. species other than whitefish, pike-perch and 
trout, although significant increases are predicted for the latter too. Nearly 
the whole of this increase is expected to be achieved in the fisheries of 
the Prairie Provinces, and most of the remainder in Ontario. 


In this connection, it should be noted that prospects for increased use 
of the stocks of the major commercial species in the nothern lakes of 
western Canada will depend to a large extent on the expansion of suitable 
transport facilities in those districts. At the same time, it should be noted 
also that possible improvements in the catch of trout, for example, in 
the Great Lakes, as a result of projects in progress or planned under the 
International Great Lakes Fisheries Convention,” are not included in the 
above forecast. 


Substantial quantities of the coarser freshwater fishes are now being 
used for animal feed on fur farms and for pet food. These requirements 
may be expected to grow as alternative sources of supply, e.g. horse meat, 
diminish, and to promote further expansion of the fisheries. Nevertheless, 
it may also be expected that the commercial freshwater fisheries, like 
some of the sea fisheries, will be encroached upon gradually by the 
domestic sport fisheries. 

Prospects for expansion of Canada’s sport fisheries appear excellent. 


These favourable prospects arise not only in the increasing demand for 
sport fish resources but also in the extensive opportunities that exist for 


35) 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


expanding the supply of those resources within the next few decades. 
The extent of the demand may be indicated by the rapid growth in the 
number of anglers since World War II. By 1955, freshwater sport fisher- 
men were estimated to number almost 1.6 million, i.e. about 10% of 
the population. Salt water anglers, not included in this number, would 
add substantially to it—in British Columbia there were about 25,000 
such fishermen in 1954. A very large increase in the numbers of anglers 
is forecast in most provinces: totalling about 80% during the next 25 
years. This might mean as many as 2.5 to three million sport fishermen by 
1980. Forecasts of Canada’s 1980 population would indicate this to be a 
reasonable estimate if the present ratio of one sport fisherman for every 
ten people in the population continues to be maintained. 


In the Atlantic Provinces and British Columbia the major sport 
fisheries are for salmon and trout. In the three Prairie Provinces, on 
the other hand, pike fishing greatly exceeds any other sport fishery—in 
Alberta, for example, the catch of pike is estimated at five million pounds 
or five-sixths of the total sport catch. In Ontario, the sport catch com- 
prises pickerel, pike and small mouth bass for the most part. 


Although the present sport fish catch is large—estimated at 33 
million pounds, it would exceed the present commercial catch of white- 
fish and lake trout combined—it is expected that it may be almost doubled 
during the next quarter century. This doubling of the catch, however, is, 
in the main, based on the potential sport fish resources in Canada rather 
than upon the prospective catch per angler. In fact, as indicated above, 
the potential increase in sports catch is estimated to be greater than the 
expected increase in number of anglers. This suggests that the number 
of anglers could increase more than the number in the forecast above 
without any fall in the catch for each angler — which would require, prob- 
ably, that more sport fishermen in future fish in what are now relatively in- 
accessible lakes and streams. Highways and other transport facilities. are, 
of course, progressively making more of these waters available for re- 
creation and it may be expected that progress in providing transportation 
will continue to open up such areas for sport fishing. 


It should be noted, however, that as far as the whole economy is con- 
cerned the significance of the sport fisheries will be found largely in the value 
of these transportation services and the other tourist services that may be 
provided for the fishermen, rather than in the “value” of the sport fish they 
catch. Because of this, the importance of providing fishable stocks in 
numerous lakes and streams may tend to increase. In other words, the 
maintenance of hatcheries and other effective fishery management activities 
for the sport fisheries is likely to become increasingly important in Canada. 
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THE PRODUCTS 


THE UTILIZATION of fish for food: purposes begins with the catching 
operation, in which hooks or nets are used to remove the fish from their 
aquatic environment. Generally speaking, the transfer from water “to 
atmosphere is followed quickly by death, and post-mortem changes in 
the body begin almost immediately. The commercial processing of fishery 
products starts with the first steps taken to restrict or prevent the progress 
of these changes which are responsible for deterioration and ultimate 
sree of the flesh. 


Preservation is a general requirement in all food processing and 
distribution, but there is considerable variation in the nature of deterioration 
among the major food items and, therefore, in the preventative methods 
which must be used and the costs involved. The preservation of grain, for 
example, can be accomplished by protecting it from external hazards: 
weather, rodents or vermin. Fruit presents a more difficult problem be- 
cause of the additional hazards which result from changés that’ occur 
internally and which can only be controlled by exposure to specific 
conditions of temperature, humidity and atmosphere. 


In the group of foods which originates with the flesh of animals, fish 
products pose the severest problems in preservation, especially of the 
desirable qualities associated with flavour, odour, texture and appearance. 
Spoilage, in the ordinary sense of decomposition by bacterial action, can 
be retarded or checked by several conventional means but all such 
methods, with the exception perhaps of freezing under ideal conditions 
and the use of antibiotics, change these original characteristics to some 
degree, and usually to a substantial degree.* In addition, the rate of 
spoilage in fish flesh is rapid, relative to meat, for example, and the time 
element is a substantial factor in the preservation process. In part, this 
acceleration of spoilage may result from the nature of the fish muscle 
as compared with that of land animals. In water the body of the fish is 
supported over its entire surface and the skeletal structure and mus- 
culature differ from those of pigs, for example, with body weight con- 
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fined to a small area of support. Fish muscle may be described as 
“delicate” in the range of animal muscle, and hence more subject to post- 


mortem changes.” 


In spite of the extensive research which has been carried on in the 
field of fish spoilage, many questions remain to be answered*. Autolysis, 
proteolysis and rancidity, along with bacterial decomposition, now are 
identified as the group of processes that contributes to spoilage during 
the chain of events that brings fish from the sea or lake to the table. 
In point of time, the earliest hazard is the bacterial invasion when the 
fish are gutted, and for most commercial species this takes place on the 
fishing vessel. When the fish is alive the flesh is sterile, for all practical 
purposes, but the skin and protective slime carry large bacterial con- 
centrations. 


Gutting, or gutting and heading, provides an opportunity for the 
transfer of these bacteria to the flesh, and with this invasion the way is 
opened for subsequent decomposition. Washing and icing have been used 
at sea to impede this process but the efficacity of washing to remove slime 
is in question if it is carried out on deck in the traditional fashion.‘ The 
control of temperatures by icing is not an entirely satisfactory way of in- 
hibiting the growth of these bacteria but better control is promised by 
the combination of chemical bacteriostats with ice. To complicate the 
problem, preservation activities on board ship must take place under 
conditions which make optimum sanitation and temperature control ex- 
tremely difficult. Any deterioration which takes place as a result of the 
bacterial invasion of flesh or the chemical changes that begin with death 
cannot be rectified by any subsequent operation. Fish that comes stale 
from the vessel can only remain in that state or become staler. 


The control of deterioration at the plant processing stage can be 
carried out with fewer practical difficulties than are encountered on board 
a fishing vessel. In spite of this, the special characteristics of fish flesh 
present very real problems throughout the entire processing operation. 
Until the process of preservation is completed—whether by salting, freezing 
or canning—time is of the essence because of the speed at which de- 
terioration takes place. Good sanitation, the use of ice and of chemical 
bacteriostats do not eliminate the undesirable changes; they merely slow 
down the rate at which they occur.’ The practical difficulties in controlling 
deterioration add to the particular problem in plant management arising 
from the considerable degree of uncertainty about the available day-to-day 
supply of fish. Weather and the abundance or scarcity of fish on the 
normal grounds are the two factors which contribute most to this un- 
certainty. If costs were no object plants could be built with sufficient 
capacity to process the maximum supply of fish that might reasonably 
be anticipated, in order to minimize the possibility of deterioration due 
to time lost in processing. In actual practice, however, a plant of such 
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a size would be operated throughout the greater part of the season at a 
small percentage of capacity and costs per unit of product would be 
prohibitive. The natural tendency in the industry has been to compromise 
in the matter of plant capacity and to expect gluts of raw fish from time 
to time. When supplies are larger than the plant production lines can 
accommodate, the surplus is binned for processing later and deterioration 
is controlled as far as possible by cooling the fish with ice. 


The special efforts made to minimize deterioration at sea and in the 
processing plants must be continued, in the case of iced and frozen 
products, throughout the period until the goods are consumed—which 
means refrigerated transportation and refrigerated storage at coastal points, 
at interior warehouses and at retail outlets. In the case of frozen products, 
the refrigeration system must produce temperatures lower than those re- 
quired for ordinary cold storage if quality is to be maintained throughout 
the so-called shelf-life. The present system of refrigerated transportation 
in this country does not provide, except in rare cases, the temperatures 
and humidity ranges which have been established as necessary conditions 
for the control of deterioration during the distribution of fishery products.‘ 


In this section reference has been made to deterioration and spoilage, 
and a distinction should now be made between these two terms which 
actually refer to two stages in the decomposition of fish flesh. Spoilage, 
of course, is the end product of decomposition and in fish is all too readily 
identifiable from organoleptic evidence. It marks, or should mark, the 
product as not being fit for human food. There is no such clear-cut basis 
for the recognition of deterioration, although a considerable amount of 
research has been devoted to developing objective tests which would give 
a quick and reasonably accurate measurement of the progress of this 
process.’ Most species of fish, when cooked within a few hours of 
capture, have a delicate and piquant taste. It is probably this same taste 
that creates the demand for lobsters and oysters and, with the limited 
supplies, enables these two species to command prices from consumers 
as high as any food product on the market. Both lobsters and oysters 
can be distributed alive, and their unique flavour is not diluted or reduced 
in the process. The primary appeal of fishery products to consumers in this 
country and in the United States is based ordinarily upon the special taste 
sensation which they can provide. This desirable characteristic is asso- 
ciated with freshness and its enjoyment can only be realized by immediate 
consumption or as a result of applying some process that preserves the 
qualities of freshness. 


The same sort of consideration is apparent in the case of some of 
the agricultural foods, especially frozen fruits and vegetables and their 
products. Modern merchandizing emphasizes such terms as “garden fresh” 
and “right from the vine.” Here the emphasis and the sales approach 
is entirely in terms of the preserved taste of the fresh product. To some 
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extent, the appeal is also based upon consumer convenience, but there 
is little difference in this respect between, say, frozen and canned peas. 
In the United States, a section of the fruit and vegetable industry has 
moved its operations to the fields, and harvesting is immediately followed 
by freezing at the site. Management now combines varieties, planting time 
and long-range weather forecasts to arrange a production cycle which 
utilizes harvesting and freezing capacity to the optimum extent. These 
technological advances have “been brought about to preserve one charac- 
teristic of the products involved, and the demand for fast-frozen fruits 
and vegetables is attested by the growth of the industry in the United 
States, where production is estimated to have increased from 200 million 
Ib. in 1938 to 1.6 billion Ib. in 1955.° 


Deterioration in fishery products can be regarded, therefore, as the 
diminution of a valuable market characteristic at a rate proportional to 
the length of time from death to consumption or from death to the point 
at which preservation arrests this process. The food value of the product 
is not affected, at least in terms of consumers’ general knowledge, until 
the signs are unmistakable that the spoilage stage has been reached and 
the product is unacceptable for human consumption. 


Methods of Preservation 


In spite of the extreme difficulties presented in the preservation of fish, 
man has been concerned with overcoming them from the beginning of 
recorded. history at least. In some early civilizations, fish flesh was more 
important in the diet than animal flesh; and war, exploration and commerce 
all demanded a supply of preserved fish which would remain edible for 
months and which could vary the monotony of a diet of salt beef and pork. 
The seasonal pattern of agriculture has always been marked by. heavy 
supplies of meat, milk and cheese during the summer and fall and by short- 
ages in the late winter and early spring. Before the age of cool storage; the 
larder had to be protected against the lean months by supplies of preserved 
meat and fish and of root vegetables carried through the winter.’ 


Drying was probably the earliest method used to preserve meat and 
fish over long periods of time. Drying changes the environment .of the 
bacteria responsible for decomposition and the lowering of moisture levels 
in the flesh retards their multiplication.” In areas where history was first 
written, climatic conditions quite probably provided man with natural, if 
accidental, examples of preservation by the action of warm, dry air on 
animal or fish flesh. 


Drying can also be accomplished by the application of dry salt or 
brine to the flesh to be preserved, with a bacteriostatic action similar to 
that which takes place in air drying. This method of saving food is so old 
that its origins are lost in time but, where descriptions of food and food 
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preservatives are available, they contain many references to the combination 
of salt with meat and fish. The great advantage of salting over air drying 
lies in its independence of the vagaries of air temperatures and humidities. 
Historically, however, salt has been a very expensive commodity at certain 
times and in certain places and has been a scarce commodity when war or 
governmental restrictions obstructed its movement in trade. Over the cen- 
turies, the two methods have been combined wherever food has been pre- 
served in this fashion. Under the best of circumstances, drying in the open 
air is a chancy operation. There is always the danger that sudden weather 
changes may result in spoilage during the drying period or that long spells 
of unsuitable weather may preclude any attempts at drying and so preserving 
valuable food supplies. 


When the preservation process was begun by salting, the subsequent 
risks of poor drying weather were considerably reduced because the salt- 
bulk could either be held for a period of time in the hope of better weather 
or shipped to areas with a more consistent climate. The combination of 
salting and drying was widely adopted in Europe, and literature dating from 
the Middle Ages contains many references to refinements in the general 
method, to the characteristics of the various types of salt used and to the 
substantial trade based upon salted products. This whole cultural complex 
was founded entirely upon empirical knowledge; the role of bacteria and 
enzymes as causative factors in spoilage was unknown and the specific 
effect of salting and drying could not be related to the processes which 
they retarded. Nevertheless a high degree of skill was represented in the 
industry and, where care was exercised in the interests of quality, the 
products may well have been superior to those produced by the same me- 
thods today. 


This process, however, was not effective when the raw product was 
fatty or oily. No amount of salting or drying could prevent the appearance 
of undesirable colour and odour in salmon and herring, for example. 
Spoilage in these cases is caused by oxidation of the unsaturated oil in the 
fish flesh through contact with air. The first intimation that this could be 
controlled probably was fortuitous, i.e., when open fires were used to cook 
fish. If oily fish are exposed to the smoke of wood fires the phenols react 
with the fat or oil and rancidity is substantially reduced." Early man is 
pictured as a gorger of food: when it was plentiful he ate to repletion and, 
to some extent, stored supplies against the morrow within his body. A good 
catch of fish, cleaned and hung by the fire, might often have proven more 
than the primitive group could eat, and the leftovers, smoking as long as the 
fire continued, would have been investigated again when hunger returned. 
Thus conjecture suggests the association of smoking with retarded rancidity 
at a very early stage of: man’s social development. 


Rancidity can also be controlled by excluding the fish from con- 
tact with the atmosphere. This process presented early man with technical 
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difficulties and the method was probably not used extensively until the 
Middle Ages when the art of “tight coopering” provided barrels that 
would retain brine and exclude air. The combination of salting, smoking and 
coopering made possible the substantial use of herring for food — to the 
extent, in the 14th and 15th centuries, that the fortunes of nations depended 
upon this species. Coopering was, in principle, a forerunner of canning, 
which appeared some 500 years later. In the early method, the sterilization 
of fish was partially accomplished by salting, and the container, filled with 
brine, excluded the air from the salmon or herring—the same species now 
particularly associated with canning. 


Curing, then, appeared very early in history and Dr. Cutting suggests 
that it was used during the Bronze Age in Britain.” New products evolved 
when the use of these processes, alone or in combination, resulted in changes 
in the colour, taste and texture of the fish. When salt pickling was ex- 
tended to include sugar, vinegar and spices the range of products was mul- 
tiplied many times. The extent to which the combination of these bacterio- 
static and anti-oxidant operations evolved new products is evident in the 
wide range of forms in which herring especially is now processed.” 


Further advances in fish and meat preservation had to wait upon 
the industrialization of the European and North American economies. 
Steam power for sea and rail transportation reduced the time required 
to move fish from the grounds to the wharf, and from the wharf to the 
consumer. In countries where distances are small, e.g. the United 
Kingdom, this reduction in transportation time made it possible to use 
ice as a bacteriostat and to provide consumers removed from the coasts 
with nearly fresh fish. Under these conditions ice is not a preservative to 
the same degree as is drying. While it slows down the proliferation of 
bacteria, it is not lethal and, of course, must be replenished as melting 
advances. However, it did provide a means of serving the growing cities 
with a product which had not been drastically altered by salting, drying or 
smoking and thus conditioned consumers to the fresh product — or some- 
thing rather close to it. In these countries, the products preserved in ice 
from vessel to market replaced the cured forms to a considerable extent 
and, incidentally, brought serious dislocation to the fishermen and proces- 
sors utilizing the older methods. ‘ 


While icing was adaptable to fish distribution in the relatively small 
countries of Europe, it was only an effective agent in the fisheries of North 
America for the markets at, or close to, the coasts where fishing was carried 
on. Fishing and fish curing had become established on this continent 
early in the 16th century.“ The fishing crews sent out from England, 
France and other countries to Newfoundland, and the first settlers of the 
Maritime Provinces and New England, brought with them the methods, 
processes and skills that were current in the old countries. For over 300 
years, the products derived from the fishery resources of the western 
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Atlantic were preserved by curing until the canning process reached a stage 
of technological development that permitted its general use. 


During the centuries when the preservation of fish was restricted to 
curing-—principally salting and drying—on the Atlantic Coast from New- 
foundiand to New England, several typical cures developed which are still 
represented in the salted cod produced in the Canadian Atlantic Provinces 
today. The Newfoundland light-salted type, for example, emerged because 
circumstances forced the English crews and settlers to husband their scarce 
supplies of salt — it was applied lightly to the fish and air drying completed 
the preservation process. In Nova Scotia, trade with the West Indies pro- 
vided ample supplies of salt and the typical cure developed as a heavy- 
salted type. 


Like the Newfoundland light-salted process, canning was a develop- 
ment associated with war. Napoleon’s armies required preserved food, and 
bounties offered by the government spurred experimentation. Basically, 
the process involves the sterilization of the food product by the use of heat 
and the prevention of bacterial reinfection from the air by hermetical seal- 
ing. In the pioneering stage, little was known about bacteria and their con- 
tribution to spoilage, and experimental work and commercial attempts to 
utilize the process received severe setbacks on several occasions in France 
and the United Kingdom. Fish canning experiments were carried out in 
New Brunswick in 1840, using salmon as the raw product. In 1869 
another venture was tried in the canning of lobsters and salmon from Bay 
Chaleur.* New developments over the next 70 years—retorting, high tem- 
perature steam, automatic cutting and closure—all contributed to greater 
certainty in the method as a means of preserving fish and to the reduction 
in unit costs which were associated with the original hand method of filling 
and sealing. 


By the beginning of the 20th century, curing and canning provided a 
means of preservation that enabled fishery products to be distributed widely 
in world trade. Salted codfish could be sold to consumers in the interior 
sections of countries like Puerto Rico and Brazil, and spoilage in these hot 
and humid areas was delayed by as much as a year in the case of the 
heavy-salted, hard-dried types. Canning provided protection almost inde- 
finitely and canned products could be stockpiled and distributed over long 
periods of time irrespective of normal climatic variations. Both of these 
processes, however, resulted in substantial changes in the original charac- 
teristics of the raw products. The sterilization of canned fish results in a 
cooked product with a flavour unlike that of the raw product, and curing 
brings about more obvious changes in flavour, colour, odour and texture. 
Some of these changes, which are inherent in both processes, were ac- 
celerated or accented by the addition of flavouring materials. To some 
extent, these new products represented a recognition of the changes brought 
about by the preservation methods and, because consumers accepted such 


43 


44 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


changes, wider acceptance was sought by the addition of flavourings that 
were also commonly used to enhance the taste of meat or to obscure the 
advance of its deterioration. 

In spite of the widespread adoption of fish canning on the Pacific 
Coast and some improvement in curing methods, a continuing interest was 
devoted to the possibility of marketing fresh” fish. This interest was inten- 
sified in North America by the growth of large cities and metropolitan areas 
in the interior and by the westward shift of population from the Atlantic 
Coast. In the United Kingdom, consumers could choose between fresh, 
canned or cured fish, but only the two latter forms were available in the 
growing cities of this continent. There appeared, therefore, to be a latent 
market for fishery products if they could be presented in a new or more 
acceptable form. 

Like drying, freezing must have an ancient history as a natural pre- 
servative for fish and game. In northern Canada, for example, the Eskimo 
make use of natural temperatures to keep fish and seal flesh in frozen sto- 
rage. There is only a limited land area, however, where the climate is con- 
sistently cold enough to support natural freezing on any significant scale. 
Nevertheless, the advantages of such a method must have occurred to a 
great many people and, towards the middle of the 19th century, serious 
experimentation was under way in Europe to remove heat by mechanical 
means.” The curing of fishery products and the canning of fish had been 
undertaken in their pioneering periods with little or no knowledge of the 
physical and chemical processes that were involved, and freezing went 
through the same experience. 


Put simply, freezing is an extension of the preservation principle em- 
ployed in icing, i.e. the slowing down of bacterial growth by lowering tem- 
perature. Other post-mortem changes are also involved, however, including 
autolysis and rancidity. Freezing time, temperature, and the exclusion of 
oxygen are critical factors in the development of these processes.* Their 
importance was not known in the early attempts at commercial freezing and 
poor results were quite common.” 


Another prerequisite of quality, in frozen fish especially, is freshness 
in the raw product. Unfortunately, some plant operators utilized freezing 
to salvage fish in the last stages of deterioration and the resultant products 
reflected this condition. For one reason or another, a great deal of the early 
production of frozen fish ranged from poor quality to complete inedibility. 
Some curious practices appeared in the trade as freezing grew more general 
and “fresh” began to take on the meaning of “not frozen.” Frozen fishery 
products were allowed to thaw prior to sale as fresh and, in some cases, 
fresh fish was frozen, held for long periods awaiting a seasonal upturn of 
the market, and then thawed and sold. | 


The result of this combination of scientific and technical ignorance 
with bad plant and marketing practices was to pin a very poor reputation on 
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frozen fish for many years. This reputation stood the freezing industry in 
poor stead during the years which followed when scientific and technolo- 
gical advances, along with better business practices, began to yield frozen 
fish of increasingly good quality, ice. increasingly like freshly caught fish in 
‘taste, odour and appearance.” 


The Differentiation of Products | 


The methods which have been adopted for the preservation of fish 
flesh provide the basis for the classification of fishery products into the 
four major forms, i.e. fresh, frozen, cured and canned. These major forms 
contain sub-forms which have sufficient individuality, from the standpoint 
of processing or marketing, to make them mutually exclusive within the 
parent group. Fish sticks, for example, have now become a distinct sub- 

form within the frozen class because processing has been extended beyond 
preservation into kitchen preparation. 

Elsewhere in this report it is noted that 150 species of fish are ex- 
ploited commercially in Canada. By custom and by law,” the identity 
of species is maintained throughout the course of processing and distribu- 
tion. To the initiated, fish is not fish but cod, salmon, whitefish, etc. It is 
obvious, therefore, that a combination of 150 species with four methods of 
_preparation could result in 600 separate products. This range is extended 
when the sub-forms are included in the arithmetic of combinations, and a 
very large number of possibilities occur if additional variants, e.g. fla- 
vourings and sauces, are taken into consideration. . 

In actual practice, the fishing and fish processing industries do not 
provide a range of products that approaches in number that suggested by 
the mathematical possibilities. The number of distinguishable products is 
striking, however, especially in view of the relative size of the trade if it 
is measured, for example, against the Gross National Product.” A recent 
statistical report on the fishing industry” lists about 400 products, and many 
small items are included in “all other” groupings. The annual trade reports 
list 135 categories for fishery products exported, of which 14 are n.o.p. 
groupings.* As would be expected, imported fish complements domestic 
supplies by providing consumers with species not taken in large quantities 
in Canadian waters, e.g. shrimp, and with. specialties canned in European 
countries. All canned fish is subject to inspection. when it enters Canada 


for consumption, and inspection records reveal that at least 75 canned pro- 


ducts are imported — from a large number of countries. 

A high degree of differentiation is associated with other primary in- 
dustries but the structure of the business organization that produces this 
differentiation differs from that in the fishing industry. While Prairie wheat 
is initially differentiated by variety and grade, the first processing operation 
takes place at mills far removed from the growing areas and the final pro- 
cessing into bakery and other products takes place in industries still further 
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removed both in distance and in structure. Bread and cake sold in Montreal 
originate in or around that city and not in Saskatchewan. Fish processing, 
however, is carried on in close organic and spatial relationship to fish 
catching and the integration of processing with catching, at least to some 
degree, is the rule rather than the exception. This integration, with minor 
variations, extends across the whole spectrum of the industry from the fa- 
mily business in Newfoundland producing one product to the corporations 
which utilize all the processing methods and offer 50 or 60 different pro- 
ducts for sale. The fishing industry as a whole provides few examples of 
sub-industries restricted solely to raw material production on the one hand 
or processing on the other. The nearest approach, perhaps, is in the case 
of the species which are marketed as caught—lobsters, oysters, smelts and 
freshwater fish. Even in these cases, however, the distinction is not con- 
sistent, since part of the capital stock used by some fishermen is custom- 
arily given or rented to them by buyers in their attempts to secure supplies.” 


The implications of this differentiation of products in relation to capi- 
tal, labour and management requirements are discussed elsewhere. For the 
purposes of this section, however, it presents special problems in analysis 
and the development of generalizations. The only consistent common 
denominator of the 400 or 500 products of the Canadian fishing industry 
is their aquatic origin. Once removed from this environment, the differen- 
tiating process begins and extends to the personal tastes of consumers in the 
50 or more countries to which the products are exported. 


The market complex which has been built up in the 400 years’ exploit- 
ation of Canada’s fishery resources is illustrated, but only partially, by the 
export data recapitulated below: 


Principal Foreign Markets for Canadian Fishery Products 


and 
Number of Such Products Exported to Each 
1955 
Number of Number of 
Market prodscts* Market products™ 
WUnitedsStates 4) 7 106 Trinidad and Tobago ....... 5 
United Kingdom ....... 10 Leeward and Windward Islands , 4 
Belgium and Luxembourg 6 Cuba: sn see 3 
Hance wa, ae Pee ee 4 Dominican Republic ........ 7 
Ttaly \ nn. 8) eee 6 Hoaltit ca ee eee 5 
Netherlands (aise on 8 PUCTIODINIC On Sa zrek et eo es u 
POL Gal is.c5: wee Wes eae 3 V eneZue Las eae Pein .clane take 3 
Spain iu Meee 3 HongeK ones ste. os hs). aie 2 
Ditish Goulanal aa ae 3 News Zealand Waeerisa atk swing 5) 
Barbados 0.800 see ee Z Asti alicia: Peete staiqal dcete aan 4 
DIC Ae Ota ce Mera eee 6 Union of South Africa ...... 4 
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Primary Markets 


The subject of the specific arrangements under which fish is sold by 
primary producers is approached with some trepidation owing, on the one 
hand, to the lack of organized information about the many markets that 
fishermen utilize and, on the other, to the ambiguity attached to the term 
“market” in general usage. In one context it means a country, in another the 
price level for a particular commodity or group of commodities. Primary 
markets do exist in which sellers meet buyers, where prices are agreed upon 
and where agreements of sale result in the transfer of fish but, across the 
entire industry, this process assumes many forms and in some cases it is 
extremely difficult to discern how it actually works. 


One characteristic that runs through most of these primary markets, 
however, is a general acceptance of the “season price.” This is, apparently, 
a traditional adaptation to a complex of factors operative throughout the 
industry. In Newfoundland the price for salted codfish is often fixed before 
any fish are caught." Records are available for many years of meetings, 
arranged under one sponsorship or another, at which the annual price was 
set, but these do not give any clear indication of the mechanism that pro- 
duced it. During the more recent period of “export groups” and the New- 
foundland Association of Fish Exporters Limited (NAFEL), the buyers 
obviously have had access in bargaining operations to an extensive market 
intelligence service lacking to the fishermen and which the latter probably 
could not have utilized in any event. 


The salmon fishermen of British Columbia have also sold their pro- 
duction on the basis of a minimum seasonal price for many years, but their 
bargaining position has differed from that of Atlantic Coast fishermen in the 
degree to which they have presented a united front to buyers, in the know- 
ledge which their leaders have had of market factors and in the weapons 
which they have used to reinforce negotiation.’ After prices and other 
terms have been negotiated, market conditions may result in higher prices 
but not in lower ones. 
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Those two cases are not presented for invidious comparison but to 
illustrate the variation in basic characteristics which occurs in each phase 
of the industry. On the Atlantic Coast another example of such variation 
appears in the use of two prices—a winter price and a summer price—for 
raw fish in the fresh and frozen trade. A premium up to one cent per 
pound is offered as an inducement for winter fishing, to offset the greater 
hardships and larger uncertainties associated with this season (in the in- 
terest of greater stability in seasonal supply). 


There is a tendency for fishermen everywhere to sell regularly to one 
buyer, and plant operators characteristically refer to “my fishermen.” This 
association continues to be apparent with fishermen who move from one 
fishery to another or from port to port. To some extent, plant competition 
for fish is actually competition for fishermen, and price is not the only con- 
sideration entering into purchase and sale agreements. Others may be the 
provision of credit to fishermen for supplies, gear or even boats, the use of 
plant facilities to store bait or baited trawls and the supply of bait, ice, 
water and petroleum at the site where the fish is sold. 


In the northern lake fisheries, the buyer customarily site agit the 


outfitting of fishermen each year. Food, nets, fuel and boats are found by 


the buyers, and the catch, year in and year out, must pay for this equip- 
ment as well as the labour of the fishermen. In addition, the buyer has to 
arrange for the transportation of the fish by plane, snowmobile or 
truck to railhead. Within this system of marketing, the prices received 
by fishermen are a matter of direct concern to the buyer not only be- 
cause of their function in regulating supply but also because of his 
investment in the primary fishing operation. The actual nature of the mar- 
ket which determines prices at the lakes is not well known. The preponder- 
ance of freshwater fish is bought by importers in Chicago, Detroit and 
other midwest points who form a distinguishable -fish trade. A consider- 
able variation in wholesale prices occurs from day to day, which suggests 
a certain degree of sensitivity to some factor in the marketing situation, 
and the mechanism of adjustment would appear to be based upon a con- 
siderable volume of trade intelligence passed by telephone or telegram among 
individuals.* To what extent these market fluctuations are passed on to the 
primary producer is not known with any degree of precision but it would 
appear that some price stability is common at the lakes, although not to the 
degree that is exhibited by prices of sea fish. 


When fishermen speak of price, then, they are generally rere not 
to a current price but to one which they expect will continue throughout 
the particular season. To some extent this attitude probably reflects the 
traditional view of the way prices should act. The knowledge that the price 
for fish will not vary from week to week or month to month reduces one 
of the many uncertainties that beset each fisherman. He cannot be sure 
whether there will be fish when he sets his lines and he cannot be sure 
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today that tomorrow’s weather will allow him to fish. Natural conditions 
can influence his productivity severely and a rapidly fluctuating price might 
add substantially to the variability in his returns. A relatively stable season 


price has the virtue, in his eyes, of providing one fixed factor in the group 
of unknowns that he faces. 


It would also appear that fishermen, along with other primary produ- 
cers, are suspicious of a mechanism that brings sudden and abrupt changes 
in the price of their products. Well organized auction markets have been 
developed at Boston and Gloucester, and for halibut in Vancouver. It has 
been reported in the United States press from time to time that New 
England fishermen are dissatisfied with the system of auctioning ground- 
fish, and in British Columbia the fishermen’s union is seeking a season 
price for halibut that would be set in annual negotiations. 


Where the price to fishermen is not set by negotiation, there is proba- 
bly a considerable amount of leadership in the price making process. 
It is demonstrated elsewhere‘ that a frequency distribution by size of fish 
processing establishments—the first buyers for most fish—shows consider- 
able concentration of production in a relatively small proportion of all 
establishments. Those are the firms or corporations with well developed 
specialization at the managerial level, including specialization in market 
assessment. This function is of particular importance when the raw product 
for plant operation is bought from fishermen on a season-price basis. 
Information about prices spreads quickly through fishing communities and 
the speed of transmission in recent years has been increased by the wide- 
spread installation of the radio-telephone on fishing vessels.’. When a plant 
manager tells a fisherman the price his firm is paying, the result is the same 
as if the price had been published in the daily news or announced over the 
air. Under these conditions, price leadership may be a natural development 
in the absence of organized markets of the exchange or auction type. 


A third type of market is associated with certain species like lobsters, 
swordfish, clams, some freshwater species and Atlantic salmon. In general 
the marketed “form” requires a minimum of processing and the products 
move quickly from the fishermen to the markets. Stocks do not level out 
supplies or contribute to price stability as they do in the canned, frozen and 
salted forms. Prices show wide and rapid fluctuations throughout the season 
and are, apparently, quite sensitive to short-run changes in the supply po- 
sition. In some cases, there is a pronounced seasonal variation in prices 
which is apparent year in and year out. 


Atlantic lobsters sold for the shell trade are a particularly relevant 
example of a species sold in this type of market. The total supply is limited 
by conservation measures both in Canada and the United States and there 
is a marked seasonal pattern in production and available supply, with prices 
reacting quickly to the day-to-day supply position as well as to longer-run 
changes over the season as a whole. To some extent, this price sensitivity 
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is brought about by the direct contact that often exists between buyers 
from the principal markets and individual fishermen or groups of fishermen, 
with a consequent acceleration in the communication of market intelligence. 
Market news, whether carried in newspapers, over the radio or otherwise, is 
widely disseminated and becomes a substantial factor in the bargaining 
position of the fishermen. The significant characteristic of this type of mar- 
ket, however, probably lies in the nature of the main products associated 
with these species, i.e. their relatively short shelf-life and the necessity for 
their rapid movement into consumption. Marketing is largely a matter of 
assembly and distribution, with processing and storage reduced to a 
minimum. 


Organization for Processing and Sale 


The products of the Canadian fishing industry today reflect the his- 
tory of fish catching and processing from the beginning. Within the limit- 
ations set by the appearance or disappearance of some species, all of the 
methods, processes and products of the past are now represented in the 
output of the industry. It is not surprising, therefore, that some part of the 
business organization should also exhibit the same linkage with the past. At 
the same time, it contains elements which represent the most modern 
trends in business management and merchandising. 


National gatherings of industry and trade representatives display an 
amalgamation of terminologies bridging the years from 1500 to the present. 
The shades of 16th century fishmongers would be at home in discussions 
of quintals, butts, drafts and green fish. The hucksters of this century would 
be equally at ease in conversations about impulse buying, eye appeal and 
consumer franchise. 


This congeries of products, customs and terminologies is reflected in 
the business organization from coast to coast and practically denies the use 


' of generalities in description or analysis. It does not simplify matters much 


to break the industry down into either regional or specific trade groups, 
because the new divisions contain as much diversification, relatively, as did 
the total. 


‘ 


The complex structure that now exists is the answer, in terms of bu- 
siness organization, to the demands of consumers diversified by race, 
geography, earning power, religion, habit, acquired and discarded tastes and 
a host of other factors. Over 65% of the consumption of Canadian fishery 
products takes place outside the country, much of it in areas where 
objective measurements of basic factors—population, production, trade— 
are either limited or lacking altogether. Few examinations have been made 
into the factors which influence consumption,’ except in a very general 
way, and it cannot be presumed that the importance of the fisheries in the 
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national economy will ever justify the expenditure needed to throw light on 
even the larger questions in this field. 


Through the years, business organization has dealt with the problem 
by empirical means and with a rate of adaptation that is, perhaps, commen- 
surate with the risks that have been associated with this industry. Some of 
these risks are unique, or perhaps it is more accurate to say that the sum 
of the risks is unique. Practically the whole of the supply of raw material 
is a common-property resource; many of the basic products have been de- 
veloped to meet special needs which have been short-lived; and the trade 
in general has had an export base. Each one of these characteristics has 
involved the industry in international disputes, governmental arbitration 
and governmental trade policies.’ 


In some countries, and at one time perhaps in Canada, the distribution 
of fishery products was carried out entirely by a recognized fish trade. 
Distribution was restricted to three levels: delivery at the port, assembly 
at the market and retail purchase. This same system is preserved today in 
Canadian coastal towns and cities where fishermen’s wharves may provide 
a direct contact between the fishermen and consumers. 


Distance and the westward migration, however, quickly imposed limits 
to this type of distribution and a differentiation of function began. In this 
process it must be supposed that the distribution of fishery products flowed 
along the channels marked out by agricultural foods. When the butcher 
shop was the outlet for meat it also handled fish. Where cooler space was 
available for meat and dairy products it could be used for fish (with some 
exceptions). As markets widened, the role of the broker, wholesaler and 
retailer became associated with fishery products and specialization in the 
distribution of some species, e.g. oysters and lobsters, appeared. At the 
same time, however, a movement away from specialization took place 
with the advent of canning on both coasts. The shelf-life imparted by 
canning is so long that the product is not subject to deterioration under 
ordinary commercial conditions. It is a dry product, as opposed to meat 
and iced fish, and this characteristic, along with uniformity in package, 
has always been associated with the grocery trade. Canned fish has now 
become a grocery item and as such divests itself of association with the 
parent trade once it is sold by the packer.’ 


The “consumer coverage” of canned fish is as extensive as that of any 
food product sold in this country and it is distributed domestically through 
the grocery trade. The export trade in canned fish, however, is generally res- 
tricted to the canning companies where internal specialization very often 
includes an export division. So far as is known, foreign selling is conducted 
entirely through nationals in the various markets who act as agents. There 
is no direct company penetration into the markets by Canadian represent- 
atives except, perhaps, where special circumstances have necessitated per- 
sonal exploration of markets.’ 
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If the canning industry has the greatest coverage of the Canadian 
market, curing has the least. With minor exceptions, it is, of course, an 
export industry and has been concerned with the consumers in Mediterra- 
nean and Caribbean countries rather than those in Canada. At the present 
moment, the salted cod sector — which is by far the most important one — 
seems to be poised on the brink of substantial changes in production tech- 
niques and product adaptation. If this development takes place it may well 
be followed by a reorientation of distribution methods. At the present 
time, however, distribution bears the clear imprint of the so-called merchant 
system — especially in Newfoundland. An earlier warning was posted in 
this section against the dangers of generalization in this field, and excep- 
tions to the prior statement have to be recorded. In Nova Scotia the 
system was undermined when the operations of the fish “makers”, who un- 
dertook the drying of the green salted fish produced by shore fishermen and 
bankers,” were taken over by plants utilizing mechanical drying in the late 
1930’s. 


Mechanical drying entails fairly substantial capital outlays for plant 
and equipment and has so far been adopted only by a few firms with long 
histories in the export trade in salted fish. For the last 15 years several 
of these companies have been manufacturers as well as exporters. The typi- 
cal firm is a family enterprise in which all of the modern departments of 
management are the responsibility of one or two persons." Export business 
is developed by the use of agents in the foreign markets who may special- 
ize in fishery products or handle a wide range of food products. The prin- 
cipals depend upon their agents for intelligence on matters which fore- 
shadow changes in the market, including the activities of competitors, as 
well as the actual sale of goods in the country. In some cases the same 
agent acts for more than one principal in the salt fish business, including 
those in other countries like Norway and France, for example. ae 


In Newfoundland the salt fish trade has been organized for centuries 
according to the system mentioned above. The merchants in the outports 
are the first buyers of the fishermen’s production, and the suppliers of their 
living and fishing requirements. In some cases they are principals in the 
trade, but more often they have some connection with a commercial house 
in St. John’s. Company and bank resources flow from the city to. the 
outports to finance outfitting at the beginning of the season and the purchase 
of the fishermen’s production at the end of the season.” 


This credit system has been of substantial importance to the fishermen 
of Newfoundland because of the absence of normal credit facilities in the 
outports and the long period which elapses between the preparation and 
the final sale of salted fish. Reference was made earlier to the trap fishery 
and the concentration of processing into a very short season. Fish that 
is dry and ready for sale in October may not be exported and paid for until 
May or June of the following year. The stocks held during this period must 
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be financed, and the merchants have Hagopelly performed this function in. 


addition to financing supplies. 


During the late 1930’s, the merchants developed export groups based 


upon a traditional interest in specific markets. The purpose of this devel- 
opment was to reduce internal competition among Newfoundland ex- 
porters and to build up greater bargaining strength in opposition to the 
growing penetration of governments abroad into the fishing business. Na- 
tional policies designed to develop domestic industries, to decrease food 
costs or to control exchange rates were common in this period and added 
to the difficulties generally experienced as the result of a continually weak- 
ening demand for most products, including salted fish. 


In World War II, the allies established joint allocation of food through 


the Combined Food Board, and salted fish from Newfoundland and from 
the Atlantic Provinces of Canada was included in the commodities within 
the purview of the Board’s activities. While allocations were in effect, com- 
merce in food was carried on under conditions of restricted supplies and 
active demand, and salted fish prices advanced steadily until 1947. In 
Newfoundland, as elsewhere, there was considerable uncertainty about the 
conditions that could be expected after hostilities ended. With the diffi- 
culties of the ’30’s in mind the export-group approach was carried further 
and an export association (NAFEL) was set up to handle all the salted 
codfish produced in Newfoundland.“ 


Sales were made on behalf of the Association from an office in St. 
John’s which maintained its own agents in the principal markets. Origin- 
ally, the Association was made up of 34 exporters who purchased processed 
fish from fishermen and culled and stored it against the forwarding advice 
of the selling management. As a sales agency, the Association was pre- 
cluded by law from buying fish from fishermen, from influencing the price 
paid to fishermen and from other activities affecting the primary producer.” 


The selling monopoly was complemented by the development of im- 
port groups in the principal Caribbean markets.” While there are advan- 
tages in this type of organization, from the narrow viewpoint of the control 
of competition, they must be predicated upon static conditions both in 
production and trade. For example, the allocation system is used in divid- 
ing up both exports and imports and the apportioning of shares can only 
be carried out satisfactorily under status quo conditions. While the trade 
in salted fish has a strong traditional character, it is still subject to changes, 
some quite abrupt, in the factors influencing both supply and demand and 
such changes put severe strains upon any arrangement to limit competition.” 


The exclusive right to export gave the Association control over some 
25% of world trade in salted fish (circa 1950). In the Caribbean mar- 
kets, where the Newfoundland trade had achieved a dominant position, the 
proportion was substantially higher. Part of the rationale for the monopoly 
had been the expectation of price stability and the maximization of returns 
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to Newfoundland fishermen. This theory did not stand the test of competi- 
tion, declining demand and falling prices in the postwar period. The assist- 
ance of the Fisheries Prices Support Board had to be invoked on behalf of 


_ the fishermen in 1949, 1950 and 1953.™. 


Whether the sequence of events from 1949 to 1953 would have been 
different in the absence of a sales monopoly in Newfoundland is impossible 
to judge, and only conjecture supports the argument that it prevented con- 
ditions from becoming worse. As a stabilizing agency, however, the 
Association is weakened by the organization which supplies the goods it 
sells. The season price, established for fishermen when fishing begins, the 
uncertainty as to the volume of production and the protracted marketing 
period combine to make the trade highly speculative. The considerable 
financing which is required for both fish and supplies causes continuous 
concern throughout the season about the course of prices and the volume 
moving. The rate of sales is carefully followed because of the danger 
of losses from the deterioration of unsold stocks.” It is generally agreed 
that Newfoundland salted fish changes in character during prolonged 
Storage, and the “downgrading” which results brings about a lower aver- 
age return from the markets. This, in turn, reduces the margin between 
the merchants’ returns and the amounts they have advanced to fishermen. 
In addition, the prospect of slow sales raises the question of increasing 
credit cost, and a company with a weak liquid position tends to press for 
sales to protect working capital. In an association of this kind the weakest- 
link principle tends to apply, and goods are likely to be sacrificed—from 
the price point of view — in the interests of stock liquidation. To some 
extent, this attitude is reflected in the generally held opinion that the worst 
possible marketing development is to lose consumption, i.e. to experience 
a break in the regular flow of exports. 


The deterioration which occurs in salted fish stored in Newfoundland 
is accelerated by the widespread use of common storage. In other areas 
cold storage is used for two purposes: to conserve quality and to control 
supplies in the interest of price stability.” Common storage, however, de- 
pends entirely upon natural factors — and the care taken by fishermen in 
splitting, salting and drying their fish. Poor weather in the normal drying 
season affects the quality of the product and, if it continues for a lengthy 
period, there may be a general decline in average grade. Under these 
conditions therefore, the value of the entire production may be reduced by 
a determinant not related to the behaviour of the market.” 


Turning to the fresh and frozen trade, it can be said that a com- 
plete description of the business organization in this field would require a 
separate volume and much more organized knowledge than is now available. 
The number of establishments engaged in the processing of fresh and frozen 
fish is much larger than in the curing and canning branches of the industry, 
and there is a wide range in the size of the units.” The preparation of fresh 


MARKETING AND PRICES 


and frozen fish is sometimes carried on in conjunction with canning and/or 
curing and there are many combinations of these processes within a single 
enterprise.” 


In spite of the modernization that has taken place in this sector of the 
industry, a large number of very small establishments have persisted as 
independent operations, especially in the purchase and sale of fresh fish in 
Nova Scotia and New Brunswick. The freezing operation requires much 
more capital in plant and equipment and presents greater problems in tech- 
nical management than does the handling of fresh fish. Freezing, therefore, 
has tended to be concentrated in larger establishments with specialization 
of management in separate divisions for production, sales and cost and 
audit. 


Fresh and frozen fishery products are assembled or processed by plants 
in all of the ten provinces for sale in Canada and the United States. There 
is a considerable degree of penetration by American interests into the pro- 
duction phase in Canada, as well as Canadian penetration into the United 
States through sales agencies or subsidiaries. In the freshwater fisheries a 
complex form of organization is based upon the active interest of U.S. im- 
porters in supplies of freshwater fish like trout, whitefish and pickerel (pike- 
perch). Financing from these companies pushes out to the most remote 
lakes where fishermen are outfitted with grub, gear and boats under many 
types of agreement. 


It is probably reasonable to suggest that the fresh and frozen trade in- 
cludes, throughout its entire range, some examples of all the forms of 
business organization to be found in North America today. Some sectors 
are typically organized on a fish-trade basis, with processing and distribu- 
tion, whether domestic or export, carried on by firms solely concerned with 
fishery products and with specialization appearing at all levels: processing, 
wholesaling and retailing. Certain species, e.g. oysters, form the basis for 
a trade which is quite distinctly set off from the whole fish trade as such 
and from the food industry generally. 


The high degree of differentiation of product in the fishing industry, 
noted earlier, is paralleled by the variety of business forms which have 
grown up with, or have become adapted to, these forms of production. 
There is, of course, a substantial concentration of production in the large 
firms” but the persistence over the years of a great number of small plants 
has obvious implications for the cost structure of the entire industry and for 
market stability. 


Some Characteristics of Primary Prices 


Associated with the three general types of primary sales organizations 
are characteristic prices which can be categorized as negotiated, leadership 
and market. Negotiated prices exhibit a seasonal stability by definition, so 
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to speak; leadership prices show a similar stability arising from the 
nature of the operations associated with processing, storing and multi-. 
purpose use in the Tse TOTO: of various forms; and market prices behave 
as the term suggests.” 


While the prices in 1 these groups have one common character the 
groups are by no means homogeneous. Fish prices exhibit the same. ten- 
dency towards differentiation that is found in all other aspects of the in- 
dustry. The first group, for example, includes prices for British Columbia 
raw salmon for canning and prices for Newfoundland salted cod, because 
each of these is determined by annual negotiation. However, it has already. 
been pointed out that the bargaining strength of the two groups of fisher- 
men involved is quite dissimilar and, presumably, this condition is reflected. 
to some degree in the prices that they achieve by bargaining. British 
Columbia prices, in addition, are only a part of a larger contract which 
covers many aspects of fishing operations: contributions to a welfare fund, 
gutting allowances, minimum crew numbers, certain travelling expenses, 
etc. Presumably management has to aggregate all of the terms and condi- 
tions of such a contract in considering what prices they can agree to, 
whereas the Newfoundland price is unqualified by any consideration other 
than grades. Local transportation differentials apply in both cases. 


An additional qualification arises from the operations of firms which 
both catch and process fish—a combination which is fairly common ‘in the 
British Columbia salmon and herring fisheries, in fisheries for the fresh and 
frozen trade of the Atlantic Coast and in the salt-banking operations out of 
Nova Scotia. From the point of view of the company, payment for fish 
landed by a company owned vessel represents an intra-firm accounting de- 
vice in which the cost to the processing division is the price to the fleet. divi- 
sion. As far as the crew is concerned, however, settlement for the catch is 
not thereby affected and the proceeds of the voyage are generally calculated 
on the basis of the season-price which is known to all those involved in, or 
interested in, this particular industry. The division of the proceeds, or gross 
stock, is made according to a complicated lay arrangement under which 
certain expenses are deducted from the gross stock; the balance is then 
divided into boat and crew shares and the latter into individual crew shares, 
depending upon status.” In such arrangements, the settlement price is an 
important factor, but it is not a price which can be compared without quali- 
fication to that paid to independent fishermen using their own equipment for 
fish they deliver to the plant. 


A somewhat similar situation obtains in the pricing system of the 
northern lakes. It has already been noted that the fishermen in these areas— 
generally north of latitude 55°—are financed by the buyers and that in 
some cases this financing extends back to the large importers in the 
central U.S. markets. In these circumstances, the repayment of the seasonal 
debt depends upon the catch and the price which it brings. There is often 
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keen competition among buyers for the particular species caught in these 
areas and this competition works itself out in efforts by purchasers to at- 
tract and hold fishermen as suppliers. From time to time, prices are paid 
at the lakes which do not reflect the actual returns from the current market 
but are an attempt to wipe out or reduce the season’s indebtedness if the 
going price is not sufficiently high. Thus, at any given moment, current 
lake prices may vary considerably, one way or the other, from the theo- 
retical price that regulates supply. Prices over a season or a period of 
seasons, however, are equated to supply and demand conditions—for 
obvious reasons. 


A further word of qualification is necessary with respect to prices 
paid to fishermen for Atlantic groundfish, because the species are processed 
into several forms.” Many processing firms combine these operations. 
Cod, for example, is sold in the following forms: a) dressed and filleted, 
fresh, b) dressed and filleted, frozen and c) filleted, smoked. Each of 
these forms has a specific market value and all differ from one another 
in costs and returns. In general, however, except in Newfoundland, the 
same price is paid to fishermen irrespective of the final utilization and this 
practice prevents any unqualified comparisons of raw and finished product 
prices (Fig: 1). 


There is a widespread tendency for fish prices to be quoted in cents 
per pound, and these quotations are used in the industry from St. John’s 
to Vancouver when fishermen sell raw fish. There is some variation in 
the case of products processed by the fishermen: pickled mackerel and 
herring, for example, are sold on the basis of dollars per barrel and in 
Newfoundland dried codfish is sold by the fishermen on a dollars-per- 
quintal (112 Ib.) basis and saltbulk on a dollars-per-draft (224 Ib.) basis. 
Herring caught in British Columbia is sold by the ton, perhaps because 
the main product (fish meal) is sold on the same weight basis.” 


___ If both parties involved in a purchase and sale agreement understand 
the terms, the price basis is not important and, except for the irritation 
that is subsequently provided for statisticians, the variation in units is of 
no great moment. In this day and age, however, prices quoted in cents 
not. only seem incongruous but they preclude any fine adjustments to 
market factors. The smallest interval normally employed is one-quarter 
of a cent and prices vary by multiples of this. If a species is currently 
selling at 20 cents, a quarter cent interval allows a variation of 1.25%. 
On the other hand if the current price is one cent per lb., which is not 
unusual for certain species on the Atlantic Coast, an increase or decrease of 

a quarter of a cent is a change of 25%. It is probable that circumstances 
of this kind contribute substantially to the inertia of fish prices at the 
primary industry level. 


In effect, the cent-per-pound basis suggests that fairly substantial 
changes have to take place in demand or supply factors before there 
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is a commensurate change in primary fish prices. In actual practice, it 
would appear that buyers normally accept short-run periods of profits 
and losses, on weekly operations, in order to preserve the stability of the 
season price. In the Report of the Royal Commission referred to earlier, 
the following statement appears: 


Groundfish marketed in Montreal and Toronto is usually 
handled by a wholesaler or jobber before it reaches the retailer. In 
practice the shippers at the coast, every Thursday, either direct or 
through their agents in Montreal and Toronto, quote prices at which 
they will deliver groundfish the following week, either f.o.b. at the 
coast or at these markets. Almost without exception the wholesalers 
in the markets of Quebec and Ontario expressed to us their pre- 
ference for a stabilized price at the coast of from 5 to 7 cents per 
pound, instead of the lower and widely fluctuating price prevalent at 
times during the past few years. A fall in the wholesale price is not 
apparently shared in by the consumer, and the tendency is for the 
retailer to maintain the higher level of prices to provide for possible 
losses. It is also said that fluctuating retail prices are regarded with 
some suspicion by consumers. There is, therefore, the anomalous 
situation of the retailer and wholesaler both preferring a steady and 
higher level of prices, yielding a greater return to both fishermen and 
shippers, while the shippers frequently lower the price in unprofitable 
competition with each other without any advantage to the consumer. 


In the previous paragraphs it was pointed out that raw fish is generally 
sold by fishermen in cents per pound and the suggestion may have been 
left that a pound of fish is an invariant thing but this, of course, is not 
the case. Fish is delivered to buyers in the following caterogies: 


Round — the fish as it comes from the water. 
2. Gutted, head-on — the entrails removed; in summer gills 
are sometimes also removed. 
Gutted, head-off = entrails and head removed. 
4. Split — stage 3. Carried forward by removal 


of two-thirds of the backbone. 


5. Filleted — this operation is not often carried out 
by fishermen; it involves a separation, 
by cutting, of the two lateral pieces 
of flesh from the body; the backbone 
and ribs form an obtuse angle, with 
ne muscle lying between—hence 
66 et’. 


The significance of these various forms to the buyer is the sum of 
several variables: a) the weight of the products purchased, b) the sub- 
sequent yield, c) the cost of cutting to be done after purchase, d) the value 
of the offal for by-product purposes and e) market requirements. The price 
for any particular form, therefore, must embody consideration of all of 
these factors. While there is a general association between some species 
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and the form in which they are first bought, the association is by no 
means invariable. Halibut and swordfish on the Atlantic Coast are bought 
gutted and headed, for example. These are large fish and the ratio of 
edible weight to head and gut weight is high. Prices are relatively high 
and the practical method of utilizing capital and labour most effectively, 
and of controlling deterioration, is to get rid of the head and guts as 
quickly as possible, i.e. by dressing at sea. 


The various forms in which fish are landed have a long history of 
development, and a particular form represents an adaptation to several 
factors, e.g. inhibition of bacterial decomposition, economy of transport- 
ation and market requirements. Gutting at sea, as a general process, has 
several advantages: a) it contributes to a full use of labour on the vessel, 
b) it increases the size of the pay load the vessel can carry back from the 
grounds, c) it reduces the danger of autolytic degeneration and d) it 
obtains a higher price from the buyer because of the labour content in the 
product. But this particular practice is not characteristic of the entire 
industry. Redfish and the smaller flatfish are landed in the round, because 
of the difficulties they present in cutting at sea, and in a few instances are 
shipped to market in this form.” There is a continuing demand for round 
or dressed, i.e. gutted, fish, which originates largely with the restaurant 
trade. The price realized is sufficiently large to offset the considerable cost 
involved in transporting the inedible portion, perhaps 50% by weight. 


While a considerable quantity of information is available on fish prices, 
a complete coverage has not been established for all species as landed 
nor for all forms at the plant and at wholesale and retail levels. The large 
number of species and forms has already been referred to and the problem 
associated with complete statistical coverage is indicated by these data. 
There are several considerations which have led to the selection of the 
prices which are now collected and, in some cases, these have outweighed 
the principles of statistical consistency. At the primary level, it has been 
necessary to obtain prices paid to fishermen on the Atlantic Coast at several 
representative ports, e.g. Halifax, Lunenburg, Souris, Caraquet and St. 
John’s. Some ports are landing points for only one or two species but 
they must be included to provide statistical coverage for those particular 
species. The result of all these considerations is a somewhat unwieldy 
agglomeration of price series that are difficult to deal with as aggregates. 


In general, prices are not available at the plant, i.e. manufactured, 
level except as they are reflected in the marketed-value data gathered by 
the Dominion Bureau of Statistics in the annual census of industry.” 
Unit values derived from quantities and values marketed are comparable 
with unit export values—that is, the declared export values divided by 
the quantities exported.” To complete the price series, the D.B.S. collects 
and publishes data on wholesale and retail prices for specified products 
in several Canadian cities.” These prices are averages of price quotations 
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taken one day a month and, because they are averages, rarely conform to 
the actual price in a given store in a given community. Over time, how- 
ever, they reflect price trends quite well. 


All fish prices—whether to fishermen, at plant, wholesale or retail— 
are strongly influenced by conditions outside this country. With the 
possible exception of oysters, it is impossible to find in the whole range 
a single price which could be considered the result solely of Canadian 
factors, i.e. one for which the factors of supply, demand and competition 
can be described in terms of conditions within this country. There is a 
eroup of products—those in the fresh and frozen forms—consumed solely 
in North America and, in this case, U.S. demand is the dominant factor 
because of the strong orientation of many processing firms to this volume 
outlet. To some extent, therefore, prices for these commodities in Canada 
are influenced by U.S. prices, which thus become a factor in the price 
paid to Canadian fishermen for raw fish. 


At the other end of the range is a group of fishery products for which 
the price in Canada is the concern of fishermen and processors only, be- 
cause the products are not consumed to any appreciable extent in this 
country. Salted cod, pickled herring and mackerel and bloaters are 
examples of this group. For these products, prices are largely influenced 
by the level of demand in a great many foreign countries—notably those 
in the Mediterranean and Caribbean areas—and by the production of, and 
competition from, the fisheries of Iceland, Norway, France and other 
countries. 


Because prices of fishery products are such a “mixed bag” in terms 
of casual relationships, they cannot be described or analyzed except in 
relation to the unique set of supply and demand factors associated with 
each of them. By the same token, any aggregation of prices — an index 
of all fish prices is an example—has to be used cautiously to avoid 
attaching to it a significance suggested by facility rather than reality. 


Relative Prices at the Primary Level 


As the controller of resource exploitation, prices may appear to 
operate without a high degree of precision in the fishing industry. While 
there has been a movement of men away from fishing, especially on the 
Atlantic Coast, this movement has not been as large as the relative price 
situation would appear to warrant in one or two of the fisheries of this 
country. The explanation is fairly well known: in some areas fishermen 
stay in the industry because there are no alternative occupations that do 
not involve leaving home and severing family ties.” 
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Index of Prices to Fishermen, 1954 


Species 1935 -39 = 100 
Herne, BC? oo) ee eee 52520) 
Salmion; BCs o.oo ae eee ere ott 398.2 
Salmons MCS Oo 9220 ee 342.8 
Lobsters’. u.cos Asc ee Ce ee Boies 
Mackerel) c:.c::0: se. eee Sas ase 309.3 
Pickerel. (yellow) jan 2-9 eee eae 283.6 
Halibut. Ms&.On.cae eRe eee 264.1 
God. (45387 Fe ee. eee eee 250.0 
Haddock® oa. eo ea eee 247.6 
Whitefish s::.c.2hec ihe ae eee oe ee 232.4 
Herring)? M'& Oo: Sa Pa eee cee 22520 
(Index of general wholesale prices, Canada) (217-0) 
Flatfishs Mie Oma. eee ee take eee 212.4 
Halibut,<B. C28 -3.co ee eee 210-1 
Lingcod az kis <4. ach Se ee 1533 
Lake Trott«:.4ot Gh As ae eee 140.4 


The course of fish prices prior to the above year was a striking feature 
of the industry, especially in view of the nature of some important sectors 
which have not been particularly noted for adaptation to modern conditions. 
Fish prices received a substantial upward acceleration during the war 
years and in the postwar period when the world food shortage was acute. 
The acceleration continued almost without interruption until 1952, when 
the decline in all prices had its effect on fish prices. 


This index comparison does not, of course, provide for a comparison 
of the relative price position of the various species of fish. It is well known 
that some species are more valuable than others, on a price basis, not 
only in terms of returns to fishermen but also in terms of the prices which 
the products prepared from them command in the markets. The raw 
fish price paid to fishermen is eventually translated, by the market mecha- 
nism, into a price to consumers for the products which they buy. Presumably 
the edible weight of the product at this level is one of the considerations in 
the setting of the retail price and, eventually, the price to fishermen. The 
various forms as landed vary rather widely in the proportion of the edible 
weight which each provides and, in the table which follows, the basis for 
the average price paid to fishermen over the past few years has been con- 
verted to the edible weight equivalent in order to permit a comparison of 
the relative value of one “edible” pound of each one of the important 
species. 
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Average Price Equivalent Price, 


Species as Landed” Edible Weight 

(cents per Ib.) (cents per Ib.) 
Lobster, Nova: Scotia ...:...... 35-0 148.8 
PaoustereM sr &:O 2. ca. a en. 30.6 130.0 
Salmode Vee Ova viene 2c 38.3 57.4 
Lake Trout, all RLOVINCeES =... . 4 16.4 39.4 
Whitefish, all provinces ......... 16.8 37.0 
salmon (sockeye) s2., ake... sy. 22.4 33.6 
SaOnE(CONO) Ce ke 72 25.8 
PoDCue Ge 16.1 24.2 
cil store'e by BS SUA ae tap aa Ted 17.8 
BVARISO NB iGen ee te coe fi) ie Spel 16.6 
SaMOB MINK Oe 4, Juenenh: 8.0 12.0 
PAsddOCK? Miay.O o.oo 4.4 7 
ICRA WMI EO Oe Ba 3.0 11.2 
Od NOVA SCOtMA: . oie. us. nc ne. 3.4 9.0 
Mackerel, Nova Scotia ......... 3c 7.4 
CodNewtoundland® .¢20. 2... 2 D6 
Bering me MAS Ores). bets rriciteu 0 2.0 


The introduction of regional price differentials in the case of lobster 
and cod is necessary to illustrate the effect upon prices to fishermen of 
differentiation at the product level. Nova Scotia lobsters are marketed 
largely in the shell and the combination of better price and larger size 
brings a higher average return to fishermen than is the case when the 
average is computed for all lobsters landed in the Maritimes and Quebec. 
The latter price is heavily weighted by returns for “canner” lobsters, which 
are smaller and less valuable. A similar condition applies to cod prices. 
In Newfoundland the average landed value of all cod is heavily weighted 
by the returns from the salted product but in Nova Scotia the same price 
is paid for cod whether it is used for the production of salted cod or, 
for example, fillets. 


The range of value among the several species, from low to high, is 
from 1 to 75 and suggests the presence of substantial differences in the 
supply, demand or other factors which bring such a variation about. 
Reference to the previous table suggests for some species a relationship 
between value and long-run purchasing power, with the most valuable 
species having had the best relative price experience in the last 30 years. 
Fishermen who concentrate on these species have a twofold advantage, 
from the point of view of comparative prices alone, over those whose 
income is tied to other species. 


There are inconsistencies in the position of some species in the two 
tables. The most glaring one is lake trout, which is the third most valuable 
species but has apparently experienced the worst relative price trend. The 
Situation is explained in part by the predation of the sea lamprey, which 
has damaged the stocks of this species to the point where commercial 
landings in Lakes Ontario and Huron have practically ceased. The drop 
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in supply has been largely offset in recent years by the exploitation of 
stocks in the northern lakes. Fishing operations on the new lakes, how- 
ever, involve large transportation costs, resulting in lower returns to the 
fishermen. The average marketed value of this species rose from 24 cents 
a pound in 1945 to 30 cents in 1954 but the average landed value fell 
from 20 cents to 15 cents in the same period. The apparent decline in 
the price to fishermen, therefore, is actually the result of an increase in 
distribution costs associated with more remote production.” 

The relative position of British Columbia halibut in the two tables 
is also worthy of note. The rehabilitation of the Pacific stocks, under the 
aegis of the Halibut Commission, began to result in larger landings, by 
both Canadian and American fishermen, about 1947. The increased 
supplies over the ensuing years, and the particular method of marketing 
the bulk of landings in the frozen form, was accompanied by a stable 
price from 1947 until the market break in the 1955 season. 

British Columbia herring present a special case. The value attached 
to the fish as landed comes from a non-food use, i.e. the production of 
fish meal for animal feeding, and the price to fishermen for this species 
is lower than any shown in the preceding table. The index of herring 
prices in 1954 was higher than that for any species included in the table 
and this situation is a direct reflection of the price obtained for meal and 
the progress made in the application of technology to the herring meal 
industry over the preceding 20 years. 

In considering the causes for the relative position of these species, 
when they are ranked by unit value, the possibility of supply as an im- 
portant factor immediately suggests itself. In the table below, the ranking 
of species is repeated from the table on page 63 and average annual 
landings are added in order to allow a preliminary comparison between 
the relative values and supply. 


Average Annual Landings” 


Value Rank (million Ib.) 
L., Lobster: Vad ecdesyl ae ee eee 47.2 
2, salmon; Atlantic” %..c,) esas ceeek. cee ee Se 
By Lake Strout? Sar suc aes emcee 6.1 
45. Whitefish 2.5 6. 0h eee ee 253 
53) Salmon (Sockeye) 44. Gh ee sees: See 298} 
6... Salmon =(Coho) 38 esc hot ee: Bs Se Done 
7s. Flahbuts Paciics <..<.2.: cw in as See v7 
8.x LIn@COd ae Be as ae Bd ea ee ee ee 4.5 
Oo, Flathish’:Paciiice 5.5). ese hoe tea 9.0 
10; sSalmone (pink), 23 ae, ee Sk 
1d «Haddock; 2. =-Akieteete een ae ae ee 10832 
12. -Flatfish: Atlantic: 2a) as: ae eee oe 69.4 
13. COG, tien aes, & hie iia eR en ae 624.5 
142 Mackerel... cae cet oe Cee eae 26.2 
15... Hetringy Atlantic’ 5 .2)..a ees oe See 186.1 
16; Herring) Pacificans + snc, Aaa eee ee 323-1 
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In this table, the magnitude of the landings associated with each 
species does not indicate the size of the potential supply that could be 
caught if conservation principles were ignored. Certain species, for 
example, the salmons on both coasts, lobster, Pacific halibut and trout 
and whitefish from the Great Slave Lake, are subject to conservation 
management. These are the “high-priced” species and it would appear 
that there is a real connection between limited supply and unit value.” 


Landings of this high-priced group of fishes are not taken from an 
inexhaustible source but from one which is limited by reproduction and 
growth rates and for which, in some cases, artificial restraints have been 
placed upon the annual crop. In this context, “supply” is not used in the 
sense of the variation, from month to month or season to season, that is 
usually associated with short-run price changes but, rather, in the sense 
of a long-term ceiling on the quantity that can be expected to move to 
the market in any particular season. To some extent, therefore, these 
different levels of price can be said to reflect the relatively scarce or 
abundant supply conditions associated with the species concerned. 


The section of this report dealing with the resource base suggests 
that there is an unused potential supply of a number of species, notably 
cod and herring. For both of these species, the potential supply is not 
subject to the limitations associated with the higher priced species. The 
same supply considerations, however, do not apply to haddock and small 
flatfish—the two species that, next to cod, are most important in the 
groundfish group and that are used extensively in the filleting industry. 
Both of these are probably being exploited at, or close to, optimum levels 
and, if the preceding argument is valid, they should show some price 
reaction to this supply position. Prices of haddock do reflect their abun- 
dance relative to cod, with a landed value per pound generally one to one 
and a quarter cents above that of cod, i.e. a margin of 35% to 45%. 


The fillets prepared from groundfish are probably not marked by 
any high degree of species differentiation at the market level. To the 
extent that this is the case, cod, haddock and flatfish fillets are substi- 
tutable and the cod potential may be a supplement to the supply of the 
other species either in terms of actual landings or as a prospective supply 
for the market. The prices of all of these species, therefore, probably 
reflect the supply potential of cod in addition to their own.” Cod, herring 
and mackerel make up the group of low-priced species which, as a group, 
are of basic importance in the fisheries of the Atlantic Coast provinces. 
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Prices of Fishery Products, 1935 to 1955 


The prices paid to fishermen in the Canadian industry are reflected 
from the markets through a number of intermediate stages. On the 
domestic side, prices are established at retail, wholesale and plant levels 
in the case of processed items, and at the levels of retailer, wholesaler, 
broker or plant buyer in the case of oysters, lobsters, dressed fresh fish 
and other items that are largely unprocessed. For commodities exported, 
the retail, wholesale, broker and import prices are established in foreign 
countries and the first Canadian price is registered at the level of the 
exporter — who may be a processor as well. . 


The focal point for this variety of prices is the average annual 
marketed value, referred to in a previous section, which includes the 
raw fish cost of the particular product and the processing, assembling 
and selling costs. It is the first appearance of the product price, as against 
the raw fish price, in the scale of price levels. In the case of commodities 
resulting from processes carried out by fishermen, the export price, 1.e., 
the average export unit value, is comparable with the average unit value, 
as marketed, of a plant product. If a product is sold on more than one 
market, the average marketed value is the weighted average of returns 
from the two or more markets, so that its use as an indicator of market 
prices considerably reduces the complexities of retail, wholesale, export 
and domestic quotations. 


The movements of the prices of some fishery products are generally 
considered to be somewhat mysterious and not a matter of any great 
concern except to those directly engaged in the trade. The mystery is 
attributable in part to the complex array of definitions and qualifications 
that have to be attached to the whole range of fish prices and in part also 
to the relatively large number of products that have to be encompassed 
when dealing with this subject. Very little objective study has been 
devoted to the question of trends in raw fish prices and in the prices of 
fish products, or to the factors which bring about changes either in the 
short or the long run. Because of the lack of organized and detailed 
study, the tendency has been to explain price behaviour without any 
particular reference to the facts that are available. To the usual factors of 
supply and demand have been added the effects of taste, habit, religious 
customs, weather, presence or absence of bones, competition with meat, 
competition with other fishery items and a great many other things. Most 
of these factors should properly be characterized as demand considerations 
but, in ordinary discussion, such niceties are seldom observed. 


One of the weaknesses in casual discussion of fishery prices is the 
general tendency to consider that “fish is fish” and to assume, un- 
consciously perhaps, that a similar set of factors affects all prices in the 
same way and to the same degree. It seems more likely, however, that 
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each major product, or each group of substitutable products, is character- 
ized by unique supply and demand conditions that result in price behaviour 
that may vary, over reasonably long periods, from the behaviour of related 
prices. In the previous section it was suggested that the substantial differ- 
ences among the prices of some species are associated with potential 
supply conditions. Supply alone, of course, 1s meaningless and some- 
where there must exist a demand that translates supply into price. The 
probable existence of differentials in the demand levels for different 
fishery products is suggested by the following situation. During the week 
of May 30, 1956, Gaspé salmon was being offered at retail in Montreal 
for $1.25 per pound while frozen cod fillets were advertised at 29 cents 
a pound. Salmon could not be supplied to meet the demand at this price 
but the fillets moved slowly. The implication with respect to demand for 
these two products is substantial.“ In this same connection no proof 
should be required for the statement that the demand for fish meal must 
be different from that for oysters or that the demand for oysters must 
be different from that for lake trout. As the differences in appearance, 
price and use diminish among the products, it is less easy to find a priori 
grounds for these distinctions and the possibility of substitution and price 
competition becomes stronger.” 


Despite the individual differences in the supply and demand factors 
that have established the various price levels for the main products of 
the industry, the general course of all these prices has moved in a close 
relationship to those of disposable income and the general price level in 
Canada (Fig. 2). The index of wholesale fishery product prices appears 
to have gained somewhat, relative to the general price index, from 1935 
to 1955, but it did not quite keep pace with the trend in disposable income 
from 1952 onward. The behaviour of all prices in the post-Korean period 
was marked by a retreat from the high levels of 1951 and prices of fishery 
products followed the general trend downward from that year, but not 
to the extent experienced by agricultural products. 


To some extent, the disparity in the last few years between the trend 
in disposable income and the general wholesale price index may represent 
the results of satisfaction of new or expanded wants in North America 
for things like television, new cars and travel. Growing incomes, under 
these conditions, may put less pressure upon the price level of what might 
be called traditional goods and services because these have been supple- 
mented by a growing body of new ones. In what follows, however, the 
general wholesale price index is retained as the bench mark for com- 
parative purposes, not only for trends in the prices for fishery products 
but also for comparisons among these prices (Figs. 3 to 5). 


Again, there are sharp differences in the behaviour of the various 
products in their ability to retain—pricewise—their relationship to dis- 
posable income. These differences are summarized in the following table. 
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Marketed Value Index, 1954 


Product 1935 - 39 = 100 
Herring Meal, B.Cx. len ea ee 393.2 
Canned .Salii0n) oot. ast ace ae ee ee 341.0 
Canned! Crabs" 230 eae ee eee 332;5 
Yellow- Pickerel (dressed) er... ee 321.3 
Salmon: (dressed) MS: Ole ee a eee 306.0 
Lobsters. (in«shell)s< atu vitae). seen eee 26732 
Lake. trout) (dressed) ga... .42-)- cee eee 265.4 
Whitefish (dress) eee tee 263.8 
Halibut (dressed) 2.3) ace: . ee oe 2935 
Lingcod \ (filleted) “222? ee. ee 241.1 
Cod '(filleted):«:5: See se eg 238.8 
Flatfishs(filleted), Mo &) Qs 5.4) cent. cae ee eee 231.9 
(index of General) WholesalesPrices)in ... a aan (217.0) 
Flatfish <(filleted);- B.C. 23. sees ee 162.4 


The particular group of products in this table is sold exclusively 
in North America, with the single exception of canned salmon, which is 
exported in some volume to Commonwealth and one or two European 
countries. Despite the different levels which the product prices reached 
by 1954, on an index basis, it is apparent from the charts that the course 
of prices over the years has been strongly influenced by the trend in 
disposable income in North America and a substantial part of the price 
increases for fishery products can be attributed to the influence of the 
general price level over those years. 


There is a second group of products which has not yet been con- 
sidered. These are the cured products—salted, dried, pickled and smoked 
—which are exported largely to Caribbean countries, where the absence 
of reirigerated distribution facilities restricts the trade in perishable com- 
modities to these forms. The long-term price experience of these products 
is somewhat surprising, in that their relative level in 1954 compares favour- 
ably with that of products marketed on this continent. 


Marketed Value Index, 1954 


Product 1935 - 39 = 100 
Cod, dried-salted™ 23... ..204 5 380 
Hake, “dried-salfed”° 42.2... ae Se 590 
Pollock, dried-salted 2777402 = eee 425 
Mackerel) pickled split... 222). ae 408 
Bloaters. ).....c Aigo SeR tices eee 320 


With the exception of salted cod, these are minor items in the fish 
trade but they have an additional characteristic that sets them off from 
the group of products considered earlier. In varying degrees, they are 
processed by fishermen. In spite of this they are cheap products, relative 
to most of those in the first group, having an average marketed value of 
less than 17 cents a pound.* During the depression the real price of 
these commodities was actually below that suggested by the quoted price 
because they are not raw but finished products. The 1954 indexes, therefore, 
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do not represent a high current price as much as they do an abnormally 
low price in the base period. During the war and postwar period these 
commodities were caught in the general upward movement of raw product 
prices and, because they were export commodities and not subject to 
the Canadian price control policies, they made substantial price gains 
between 1940 and 1947 which were not continued in subsequent years. 


Prices in the Postwar Pericd 


The general price level in North America, as well as the level of 
world raw product prices, has been a significant factor in the price trends 
associated with Canadian fishery products over the last 30 years. In this 
entire period, however, only the last seven represent a set of conditions 
strictly comparable with those projected over the next 25 years—which 
are assumed to exclude war and depression and to include full employ- 
ment, expanding real income and technological advance. As was suggested 
earlier, the period from 1949 to 1955 appears to be more suited to future 
projections than is the longer period 1935 - 55, although the effects of 
certain basic factors, like disposable income and the general price. level, 
will not lessen in importance. 


Assuming, then, that the year 1949 marks the beginning of the 
critical period for projection purposes, it may be desirable to review some 
of the price considerations that have so far been based upon 1935 - 39 
relatives. If this base is shifted forward to 1949, a substantial change 
is brought about in the position of fish prices relative to that of all other 
commodities. In 1949 the average purchasing power of wholesale fish 
prices on the 1935 - 39 base was 134—in terms of the general wholesale 
index-~—but in the new series it becomes 100. 

The trend of the index of wholesale prices of fishery products is 
compared with the trend in the general Canadian price level (both on a 
1949 base) in Fig. 6. While the former index was below the latter for 
most of the period, their relative position at the end of 1955 was un- 
changed from 1949. In this connection it is of interest to note that the 
wholesale index of Canadian farm products lost ground relative both to 
the general index and to the fishery products index from 1951 onward. 
This date marks the beginning of a period in which the Canadian food 
market has been dominated by supply conditions and when the general 
course of raw product prices was retreating from the high point associated 
with the Korean hostilities. In North America, competition in food 
marketing reached a new high based upon the pressure of supply, the 
growth of chain store merchandising, advances in food technology and 
competition for the consumers’ dollar from other fields. 

Figs. 7 to 11 show the course of prices of the important species 
from 1949 to 1955 in comparison with the trend of the wholesale price 
index. For 1955 (1954 in a few cases) the relative position was as follows: 
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Index of Average Landed Value, 1955 


Species 1949 = 100 
Salmon,sMi& QO. sa. a oe ee ee ee 153.6 
Salmon). B:.Gaens tie wesie tee eee 132.9 
Lobsters, MaccO™ 2 ee eee eee 130.7 
Pickerel(yellow &7blue) ee eee 2853 
Fiathsh (excl = halibut).e\it&: © 22ers eee 122.9 
Mackerel Me & Oot ar ot a ee 120.9 
Whitefish... 82.) 2. apes: Se. 115.4” 
Herans, Bi Cy ae ee 132 
(General wholesale price index) ............ (110.4) 
Flattish,B.Co eae. ee 108.8 
Lingcod -c.Ank Ax Agcica eee eee 106.8 
Cod; Mi& 0% wih aas ie ar ee ee 101.0 
Lake Trout 235272. Geo te ee 97.4” 
Herring 3MG& OF ee ee eee 84.9 
Halibut, B.C] 2b... ccache ee areal eee ee 83.8 
Haddock, M& .O 37 cr one ee 76.5 


The relationship between unit value, purchasing power and supply 
conditions suggested by these data is substantially unchanged from the 
earlier ones based on a longer time series — the same qualifications 
suggested in that case are attached to the figures shown above for lake 
trout, Pacific halibut and haddock. The strength shown by the price for 
mackerel is rather surprising because this species is generally considered 
to be a cheap fish in the raw state and it is used in fairly large quantities 
as bait by line and lobster fishermen. 


Some implications of the relationship between the prices of parti- 
cular species and those for their products in this recent period are shown 
in the next table, which compares average landed values with average 
marketed values as of 1954.” The value of the products listed was 80% 
of the total marketed value of all fishery products in 1954. The products 
of greatest importance, from the viewpoint of both domestic retention 
and the export trade, are included. 


For most species, the price to fishermen in 1954 was the resultant 
of product prices which showed considerable variation relative to their 
position in the 1949 base period. The price relatives that are used for 
this comparison do not, of course, permit an assessment to be made of 
the weights of the products in terms of the total landed quantities. Salmon 
offal meal, for example, is not an important factor in the price of raw 
salmon; that price is dominated by the price obtained for the canned 
product. Each product, however, has some weight in the price level 
commanded by the species involved. 
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aie\| Index of ay. Principal Index of 
Species landed value, 1954 product marketed value, 1954 
(1949 = 100) forms (1949 = 100) 

Sammon, E.C. ies 2h 12431 Dressed Pie, he ie 104.5 
Gain ne dit: Suro es - 114.4 

Offalsinea lrhity et ate ne Xs Te 

Eopsters| MewO ld .2255:128.6 Fneshellazem, 4. tof ee 117.4 
Mabe sigtedks chrlteas hos 152.7 

Canneda, cae cn eee 88.8 

Pickerel (yellow & blue) 128.5 DECSSeC a At. ice come Sey. 133.5 
Flatfish, M. & Q.'.... 108.9 Pilleted mes lata ae O50 
Mackerel (Mu & ©, 2. © 115:5 ROUNG eee ee nh 118.6 
Pickledstsplitha}..40) . od. 124.8 

Pickled; filleted aa4.«. 2). x 87.8 

Wihiteish S:}22022\.. Po 115.4 IDfessedu hake elseie ule.’ 109.5 
Plena sence ae art 104.1 Wicd ties. Urata. nantes, te 729 
COdmMia Ovi... 105.0 IOLCSSCU art ee, ee 100.0 
Rilleted ie A ee 100.0 

Wetsaltedim.. oa eee: 95.3 

Dried-salted, split ...... 100.0 

Dried-salted, boneless ... 103.7 

Wake wtOute uy chivas... 97.4 POE CSSC Coie Pore OR ocean 102.0 
Hanbut. BiG ancy vac 102.1 Dressedaarech: 1.0% esas « 107.2 
Haddock, M.& Q. ... 89.3 Dresser fhe ee 93.3 
ilGtedy mer mys. Saw 101.6 

Herring, M. & Q. .... 100.9 PROUT frcehhs te ot, USEPA 140.0 
Roppered te sine a. Say? 98.4 

Dicktedss dressed: eae en 110.9 

Vinegar cured, filleted ... 96.1 

IIODLCES Ura Ce tuk actos 120.3 


With certain qualifications, these figures suggest that prices paid to 
fishermen advanced in relation to the prices of the relevant products in 
the case of Pacific salmon, lobsters, pickerel, Atlantic flatfish, whitefish, 
Pacific herring and Atlantic cod.“ Unqualified inferences cannot be drawn 
about the effect of this changing relationship because of the possibility 
of increased productivity. It has already been pointed out that shifts in 
the origin of freshwater fish among the great number of lakes are ac- 
companied by changes in the relationship of primary to secondary prices. 
In the case of lake trout the exploitation of distant lakes has brought 
about a relative lowering of prices to fishermen, but in the same period 
whitefish landings from the Great Lakes became increasingly important 
in the total landings of this species. The lower transportation costs from 
lake to market which resulted from this development probably account 
for the increase in whitefish prices to fishermen in the face of the smaller 
increase in the average marketed value of the dressed product. 
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On the whole, however, it would appear that there was a tendency 
for producers of the expensive species to get an increasing share of the 
market returns during the period, while producers of the cheaper species 
obtained less. This would seem to be consistent with the view expressed 
earlier that the supply potential is one of the important factors in setting 
the scale of prices that is associated with the various species. Each fish 
population has certain natural characteristics associated with it which 
contribute to the costs of exploitation, e.g. the nature of the bottom or 
habitat, depth of water over the grounds, reproductive, growth and mortal- 
ity rates, density of population relative to a unit of area, daily vertical 
movement, seasonal migrations, port location in relation to fishing grounds 
and the distance of ports from important markets. Obviously, two 
populations of the same numerical size may not represent the same po- 
tential supply for commercial fishing. A population with a high re- 
productive rate, rapid growth rate and a low natural mortality, which is 
normally found on “clean” grounds at reasonable depths, represents a 
larger potential supply than a population similar in size but with character- 
istics opposite to these. 


From the point of view of the market, fish from the first population 
are likely to be lower priced, under similar demand conditions, and the 
supply (landings) more responsive to price changes. These supply differ- 
ences may, of course, be strengthened or weakened by the level of demand 
associated with the particular species or its products. It has already been 
indicated that, over a long period of time, the prices of all products and 
of all species have been affected by the trend in the general price level. 
Both tended to rise or fall in a consistent relationship, as the charts re- 
ferred to earlier indicate. Throughout the period covered, however, while 
the price of individual species and their products moved in the same 
direction, they moved at different levels which were determined by in- 
Gividual supply conditions and, apparently, unique demand associations. 


Tn 1954 the marketed value of salmon canned in British Columbia 
and of lobsters in all forms from the Maritimes and Quebec made up 
altogether 40% of the total marketed value of Canadian fishery products 
(excluding Newfoundland). The price gains which they registered account 
for practically all the gain made by the index of fishery prices from 1949 
onwards and outweigh the losses associated with a wide range of ‘other 
products. For Newfoundland this period was particularly difficult because 
of the continued dependence upon salted cod. Marketed value data are 
not available for the products of the fisheries of that province, except as 
rough estimates. Some information is available, however, on prices paid 
to fishermen for shore fish” and it would appear that by 1954 it had 
declined to about 75% of the 1949 level. In terms of the general price 
level, the purchasing power of this commodity declined in those years 
by 32%. . 
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THE DEGREE to which the fishery resources of this country will be 
exploited, and the extent to which capital and labour will be attracted 
to the fishing industry, will depend in part upon the future demand for 
fishery products. The qualification “in part” is introduced because of 
the distinct possibility that developments in the future may bring sub- 
stantial changes to the present pattern of sea and lake fish utilization. 
Increased leisure and growing incomes may divert some fisheries from 
commercial use for food production to angling for recreation. Power 
requirements may bring about water utilization that will reduce or destroy 
certain fish populations. These are possibilities portended by signs now 
visible but their eventual realization cannot be assessed at this time. There 
are enough uncertainties in the questions which arise when the consideration 
of future development is restricted to the utilization of fish for food and 
industrial purposes. In this limited area a general basis for statistical 
projection is provided by two conditions: a) the reasonably stable pattern 
of total landings, processing and sales in recent years and b) the fairly 
clear association among factors like population and fish consumption, the 
general price level and fish prices, and disposable income and prices. 


As a first step in considering future demand, it can be assumed that 
the population of North America will continue to dominate the marketing 
situation, perhaps to a greater extent in the future than at the present. 
The number of people involved, whether actual or potential consumers 
of fishery products, the high level of their incomes and the facilities for 
the wide distribution of all forms of food products all point to the con- 
tinuing importance of the market on this continent. In addition to the 
quantitative advantages there is also the advantage, in food marketing, of 
the desire shown by these consumers for variety." Food is not only 
plentiful in quantity, but it is also extremely varied in form, and it is the 
search for variety that accounts, in a large part, for the demand for many 
food items. In the case of fishery products it is this factor that is probably 
most important in explaining the wide range of products that are regular- 
ly imported into both Canada and the United States from a large number of 
countries.” 
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In recent years the quantity of food consumed, and the proportion 
of income spent for food, has remained remarkably stable in the two 
countries. At the present time, about 25% of disposable income is 
estimated as food expenditure and this proportion has shown little variation 
in the postwar period, indicating that the national food budgets have 
withstood the newer demands associated with television, automobiles, 
gadgets and leisure. This is not to suggest that food merchandising is 
in a static, or stagnant position; it has already been remarked that the 
years from 1948 were characterized by a high degree of competition in 
the food business. Substantial advances in technology and merchandising 
have taken place—induced, perhaps, by a demand for foods that are 
portioned, wrapped, pre-mixed or pre-cooked to release the housewife 
from yesterday’s kitchen drudgery. Such advances have kept these foods 
in the competitive race for the family dollar. 


The statistical aggregates dealing with food consumption and expendi- 
tures on food in North America, and the known facts about the competitive 
position of the food industries, suggest that the demand for food products 
can reasonably be expected to keep pace with the demand for other goods 
and services in North America in the years to come. The human stomach 
sets ultimate limitations upon food requirements; adequate nutrition sets 
the lower limit and income, habit and taste set the upper limit. Thus the 
intake of food can be first regarded as a function of the number of stomachs 
to be filled, but with many factors coming into play in the choices which 
determine the importance of the components making up total intake. 


In a period of rising prices and of expanding populations and incomes, 
the total quantity of money spent for food will be a function of the number 
of stomachs and the prices of the component foods; and, because of the 
association between the general trends of prices and incomes, the relation- 
ship between income levels and food expenditures ought to be, as it is, 
fairly constant.’ There seems to be, therefore, no reason to look forward 
to any decline in the position of all food in the budgetary competition 
of the future. The more pertinent question for the present purpose is the 
prospect for fishery products. At this point note has to be taken of a 
considerable body of opinion that relegates fish to a “poor relation” position 
in the general economy.* Fish, and the amateur fisherman, are the subject 
of frequent sallies by cartoonists and humorists. Certain sectors of the 
industry both in Canada and in the United States have been criticized for 
their slow adaptation to modernization and innovation in production and 
marketing techniques. Housewives, according to questionnaires, complain 
of the odour, of the presence of bones and sometimes of the price asso- 
ciated with fish products. In popular parlance, fishery products appear 
to enter the market with two strikes on them and, if the allegations were 
all true, it is hard to understand how these products could have survived 
the food competition in North America during the last 20 years. 
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In fact, as the earlier sections on Prices suggest, some fishery products 
have fared quite well in this food competition. There are a number of 
such products that are now classed as luxuries and command higher prices 
than do expensive cuts of meat, especially on an edible weight basis. 
Certain products have lost favour in the North American market over 
the years, e.g. salted cod and smoked fish, but to a large extent they have 
been replaced by forms developed later, like frozen fillets and fish sticks. 


It is true that the per capita consumption of fish in both Canada 
and the United States is only a small proportion, less than 10%, of that of 
animal proteins produced on farms, and this low figure is often compared 
with the per capita levels of fish consumption in Norway, the United 
Kingdom and Japan. Very seldom, however, do these comparisons in- 
clude references to the agricultural productivity of North America in 
relation to that of the heavy fish-eating countries. An “eat more fish” 
movement in Canada could have a net increase effect for only a few 
species: cod and herring from Atlantic waters, salmon from the Pacific 
perhaps. Most other important species available to the industry in this 
country are being fished at or near sustained yield levels already and if 
Canadians eat more somebody else will have to eat less—which may or 
may not be a good thing. 


Demand Projections, 1980 


With these considerations in mind, the question of the future demand 
for fishery products is examined here with reference to two major factors: 
a) population growth and b) disposable income. It is recognized that 
there are many other factors which influence the demand in North America 
for fishery products, but they are difficult or impossible to assess quanti- 
tatively and exploratory investigations suggest that they are not very 
significant.° For reasons already advanced, analysis of the consumption 
of fishery products in Canada is based on the period from 1949 to 1955. 
The period is rather short for statistical operations of this kind but, in 
the case of most of the major products, the detailed data required are not 
available beyond 1949. This particular period, however, does have the 
advantage of conforming, in respect of the nature of prevailing economic 
conditions, with assumptions for the next 25 years. 


For most products consumed in any volume in this country, there 
appears to be a fairly good correlation between population and domestic 
retention, or consumption as it is generally referred to. Regressions in 
which price is plotted against disposable income as the independent 
variable do not give significant correlations, which seems to substantiate 
the opinion expressed earlier that demand for fishery products within 
quite wide price ranges is relatively inelastic. 
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The United States, which is a more important market than the domes- 
tic one, presents a more difficult analytical problem because Canadian 
exports of fishery products are such a small fraction of U.S. food consump- 
tion that they tend to get lost in the magnitude of total food supplies in that 
country. An analysis similar to that made for Canada would have to 
involve a calculation of U.S. domestic retention by major forms and would 
require statistical information that is either not available or not current. 
Since population was considered as the significant factor affecting the 
consumption of fishery products in Canada, it seemed reasonable to apply 
the same reasoning to the United States as a market for our exports.* Pro- 
jections are thus made on the basis of average exports plus 43%, which is 
the median increase among the current projections of the U.S. population. 


These two calculations provide a first approximation to the demand 
which might be expected by 1980, on the basis of the general assumptions 
about economic conditions in the future and the substantial significance 
of population increase. In later sections these statistical projections are 
examined in the light of general knowledge about the special demand 
characteristics of major products and, in some cases, they have been 
adjusted to conform either with the known limitations on the fish stocks 
invoived or with overriding demand considerations. 


For some products, the data on production, domestic consumption 
and exports in the base period give no clear indication of trends that 
could be projected into the future with any degree of confidence and for 
these the average production over the last few years is used as the basis 
for estimating future utilization. In addition, there are a great many minor 
products which, in total, are not large enough to influence any general 
conclusions about the future of the industry and, for that reason, are 
ignored here. The results of all these calculations, modified by judgments 
about their reasonableness, are presented on page 77. 


For the products considered here, the round weight equivalent, i.e. 
the weight of the whole fish required to produce these products, is 2.1 
billion Ib. or 800 million lb. more than was required to meet the demand 
for these same products in 1955, an increase of 60%. It is necessary at 
this point to reconsider the meaning of the figures shown, to avoid con- 
fusion in their use. These are demand projections for the products of the 
Canadian fisheries made on the assumption that supplies of raw fish will 
be available to Canadian fishermen. This assumption, however, takes no 
cognizance of the limits that are placed upon annual catches by the pro- 
duction-cost factor or by regulation in the interest of preserving the stocks 
for future use. Neither does it take into consideration the effect of inter- 
national competition in the fisheries conducted on the high seas. 


The latter conditions are obviously related to the future supply of 
Canadian fishery products and the ability of the Canadian trade to meet 
the demand projections of this section. The shape of future limitation 
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Estimated Demand for Specified Products 
of the Canadian Fisheries, 1980 


Product Round 
Product weight weight 
million Ib. million Ib. 
Fresh and Frozen, round and dressed 
UOMMMGeA EE akc sR og ee 65 78 
Pe MOUGHOR EN ta fa ee ee eee 36 49 
easier in’ shiel hy? Se san Bil) mn wie a) 44 44 
por omnia aie Sie GAM wil ately. ii 7 
BE CEU HCL ey Putt Uh hye bh eli wt coy, 29 29 
YSU Wien bcn, hse, conc ce ches a1 35 
SL Sy LEC a ee a eae 8 9 
Fresh and Frozen, filleted 
OD NAC a a ae 52 494 
BOC iy cra Ee 57 170 
Bese eee et EINE, 31 114 
PAHS ME air eee tt eH Berti ha | is oan 17 69 
BPONStEHACIMEAL): Ye xh wuacdrdmdent Go bo ie 3 13 
SaltedeanDricdies. Loties.. daly. galoten, 106 424 
Canned 
SEU SU ag a See ee ee 108 190 
Herring (incl. Sardines) .............. 19 45 
ee ae tte a 10 
ESE RODEN COS a ena eae ea 1s 360 
OLA etek, tie Melee Le eg ty N.A. 2,140 


on catches is already fairly clear in the light of the extensive conservation 
measures now in effect. With the exception of groundfish and herring on 
the Atlantic Coast, nearly all of the important commercial species are 
now guarded against excessive exploitation by fishery management pro- 
grammes of one kind or another. The International Commission for the 
Northwest Atlantic Fisheries is studying the question of the exploitation 
of the groundfish populations in the area with which it is concerned, and 
this co-operative international effort stems in some degree from concern 
about fishing pressure on these populations. Atlantic herring is not subject, 
at the present time, to similar concern and the exploitation of this species 
is limited only by the accessibility of the stocks in relation to the demand 
for the products of the fishery. 


Present market requirements, therefore, are pressing upon the physical 
quantities that can be taken each year from most of the stocks of both 
sea and freshwater fish. If, then, the market requirements of the future 
suggest an additional over-all requirement of 800 million Ib., the im- 
plication for the course of prices is reasonably clear. The strengthening 
of fish prices which may be anticipated from these considerations raises 
some questions, which must remain uhanswered at this time, about cost- 
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price relationships and the possibility that changes in these relationships, 
along with advances in physical productivity, may lead to an intensification 
and/or extension of certain fisheries under conditions of higher costs and 
thus effect substantial changes in the present pattern of exploitation. 


The questions that arise from consideration of international com- 
petition on certain fishing grounds are also best left to the answers that 
will be provided by actual developments in the future. Economic develop- 
ment in a number of countries abroad, the nature of their future national 
policies, both domestic and foreign, are factors of vital importance in 
this field. They are, however, largely unpredictable. 


Factors Influencing the Demand for Specific Products 


In the earlier section dealing with prices, reference was made to the 
probability that there is a particular demand associated with each major 
product and with each group of substitutable products of the Canadian 
fishing industry. In some cases, the explanation is directly related to the 
market orientation of the particular product: salted cod is sold almost 
entirely outside Canada, while oysters are almost entirely consumed in 
this country and the demand for each is obviously a function of quite 
different factors. Similar differentiation of the specific demand associated 
with other products of the industry is not so straightforward as in the 
examples chosen here, owing to the absence of information of a descriptive 
and statistical nature. Moreover, the range of products alone precludes 
a complete coverage of this particular subject and the sections which 
follow deal only with some of the more important products and with one 
or two groupings in which the component items exhibit considerable 
homogeneity. The measurement or description of demand is not often 
accomplished in a satisfactory fashion with the best of data and, in the 
present case, the information available is far from adequate. The obser- 
vations and judgments which are presented, however, along with a small 
number of facts, are at least an indication of the differences in demand 
that are associated with some major fishery products. 


Canned ‘ 


There are at least 40 identifiable types of canned fish produced in 
Canada, but the industry is dominated by the canning of salmon on the 
Pacific Coast and that of sardines (immature herring) and lobster on the 
Atlantic Coast. In 1954, the last year for which information is available, 
the marketed value of canned salmon was $38.4 million, of canned 
sardines $5.4 million and of canned lobster $4.0 million. The domestic 
market now consumes about two-thirds of the production of these products 
and the balance is exported. The present pattern of export trade still 
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preserves the imprint of the historical importance of Commonwealth 
markets, which have declined in relative importance since the war because 
of exchange difficulties. 


Although there is not much factual evidence in support of the state- 
ment, it is probable that there is some competition among these three 
products on the domestic market, but it may not extend into the markets 
abroad. In Canada there may be a considerable amount of similar uti- 
lization in households and restaurants, e.g. as sandwich fillers, salad com- 
ponents and snacks of one kind or another. However, the data available 
on domestic consumption of canned lobster and sardines do not suggest 
any significant trend in the last seven years and it may well be that 
consumer preference is rather less important than some other factors in 
determining the sales level in this country. For example, the sardine 
industry faces each year the vagaries everywhere associated with herring 
supplies. In some years the runs in the Bay of Fundy result in catches 
that are larger than the canneries can accommodate and the surpluses 
are sold for utilization as pet food and fertilizer. The average size of the 
fish in each run is almost as important, from a marketing point of view, 
as is the total supply for canning. Large fish result in a pack with a 
small count per tin, which has a lower unit value than one made up of 
small fish. In Canada quite distinct markets for sardines are associated 
with the count per tin, as well as the type of oil and seasoning included. 
Market requirements, however, have to take second place to the actual 
outcome of the catch each year and this condition may account for the 
inexplicable variation in domestic consumption in recent years. 


The sardine industry of the United States is centred in Maine and 
there is a good deal of competition for raw material between canners on 
both sides of the international boundary. Some years find Canadian 
canners buying from Maine fishermen and vice versa, depending upon 
the movement during the season of the herring schools. Canadian exports 
of the canned product to the United States are negligible, owing to the 
10% tariff and to the competition offered by the large and well-organized 
Maine industry. 


There is very little more evidence of a trend in the consumption of 
canned lobster in Canada than there is in the case of sardines. In part 
this may be due to the shortcomings of the statistics on this commodity— 
figures on stocks are not available — but an important factor is probably 
the variation in the supply which has been apparent for some years: in 
1954, for example, the pack was 84 thousand cases compared with 50 
thousand in 1947, although the general trend is downward. The effect 
of natural factors on the supply of lobsters for canning is complicated by 
the price competition which comes from the market for this species sold 
in the shell.° ) 
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Canned lobster is numbered among the luxury products of the 
fisheries, not only in Canada but also abroad, but postwar prices rose to 
levels (the equivalent of $2.50 per Ib. of meat) that brought about con- 
siderable consumer resistance. In 1953 the federal regulations governing 
the net drained weight of canned lobster were changed to allow a reduction 
in the contents of the three can sizes used in the trade. One of the 
arguments used to support the change was that the commensurate re- 
ductions which could be made in prices would make the commodity more 
competitive in the markets. 


About 75% of Canadian exports of canned lobster now move to 
the U.S. market and are imported free of duty into that country under 
the M.F.N. schedule. This particular tariff, on a manufactured item, 
reflects the preoccupation of the Maine and Massachusetts lobster industries 
with the more valuable market forms and the fact that there is no canning 
industry faced with competition from Canada.” 


The demand for canned salmon is one of the stable factors in the 
Canadian fishing economy. British Columbia processors (the canning of 
Atlantic salmon is negligible) have produced the commodity for more 
than three-quarters of a century, and its keeping qualities and palatabi- 
lity have made it a favourite among more domestic consumers than are 
reached by any other product of the Canadian fishing industry. 


The estimated utilization of Pacific salmon for canning in Canada 
probably will reach a total of 2.3 million (48 lb.) cases by 1980, and the 
projected market requirements suggest ‘that 1.4 million cases will be 
consumed in Canada, 200 thousand will be exported to the United States 
and the remaining 700 thousand will be sold to markets outside North 
America. The growth of the domestic market is illustrated by the fact 
that, while in 1939 only about 35% of the pack was sold in Canada, 
Canadian consumers today are buying approximately 65% of the pack, 
and it is expected that the domestic demand in 1980 will absorb about 
60% of total production. 


Canned salmon possesses a special consumer preference which is 
shared, but to a lesser degree, by only a small number of other fish com- 
modities produced in Canada. The demand in North America has been 
developed and nurtured through advertising and other forms of promotion. 
Perhaps the greatest emphasis in the domestic market has been placed 
upon the identification in the minds of housewives of quality with specific 
species and brand names. For example, the consumer has been condi- 
tioned to believe that sockeye is a more delectable commodity than pink 
or chum. Intensive promotion of canned sockeye in past years has been 
carried on by some packers under their own brands with the result that 
all producers of this particular commodity have benefited in terms of 
price. The red flesh of the high-priced sockeye is attractive to the eye 
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but it is a matter of opinion whether its taste differs significantly from 
that of the relatively low-priced pink and chum. 


The demand for canned salmon in North America is directly related 
to the keeping quality of the product. Canned salmon is found universally 
in grocers’ stocks because its shelf-life is of long duration. The commodity’s 
popularity results also from the fact that the fish is pre-cooked and can 
be readily used as a sandwich spread or in salads. The domestic demand 
for canned salmon is relatively slow to respond to fluctuations in price, 
both absolute and relative in nature. Domestic retail prices have risen 
Steadiiy in recent years and sales have increased at the same times? The 
comparison between canned salmon prices and disposable income (Fig. 
14) suggests that there has been little relationship between these two factors 
in the postwar period. This is especially significant in view of the rather 
violent fluctuations in meat prices from 1951 to 1954 (Fig. 15). Simi- 
larly, there has been apparently little or no relationship between the 
disposable income of consumers and the domestic consumption of canned 
salmon during the past few years (Fig. 16). There is strong evidence, 
however, that the price range within which Canadians purchase canned 
salmon in the long run has quite flexible upper limits. This does not 
necessarily imply that an abrupt price rise does not divert some customers 
to competitive commodities such as canned tuna, but there is little evidence 
of any prolonged shifts of this kind in consumption in recent years. 


As already stated, domestic consumption of canned salmon, which 
in 1955 totalled about one million cases and included a large part of the 
sockeye pack, is expected to approximate 1.4 million cases by 1980! The 
assumption that domestic consumption will increase in a fairly constant 
ratio with population is supported by the regression analysis of these two 
variables for the period 1948-54 (Fig. 17). The price factor, which 
places canned salmon in the luxury class relative to most Canadian fish 
products, is a less significant determinant of demand in export markets than 
in Canada; but rising prices are not expected to discourage domestic 
consumption. Trade restrictions in export markets, which limit the sales 
of canned salmon abroad, place an increasing emphasis on the domestic 
market, and British Columbia canned salmon packers are better equipped 
than any other sector of the processing industry to develop the home 
market through promotion of their product. 


Demand for canned salmon in almost every foreign market, whether 
it be the United States, the United Kingdom and other Commonwealth 
countries, the countries of Western Europe, the Caribbean area or elsewhere, 
is subject to government controls which restrict imports in various ways. 
For example, the U. S. government, in order to protect its domestic salmon 
canning industry, imposes a 15% ad valorem tariff on Canadian canned 
salmon. The tariff discourages importation of canned sockeye salmon but 
permits the entry of considerable quantities of the lower priced canned pink 
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and chum, upon which the ad valorem rate is less burdensome.” The 
United Kingdom in the pre-World War II period was the major importer of 
Canadian canned salmon but shortage of dollar exchange in recent years 
has compelled that country to impose quota limitations on this commodity. 
Similarly in other Commonwealth countries belonging to the sterling block, 
in European countries like France, Belgium and Italy, and in most Carib- 
bean countries, problems of exchange constitute the principal check on cur- 
rent exports of Canadian canned salmon. 


The import controls on Canadian canned salmon which the govern- 
ments of most consuming countries are forced to maintain at the present 
time, tend to obscure price competition and consumer preference in those 
countries. For example, Japanese exporters currently are offering canned 
salmon to the United Kingdom at lower prices than those charged for the 
Canadian product but it is the ability of the U.K. importers to pay in soft 
currencies for Japanese salmon, rather than the price factor, which places 
the Japanese in a favoured position. Government controls in importing 
countries probably will continue to affect Canadian exports of canned 
salmon outside the American continent in the foreseeable future. The con- 
tinuation of controls will likely permit only a gradual increase in export 
trade rather than a return to the levels which obtained in the prewar period. 
The government of the United States is expected to continue its protective 
attitude towards the American canning industry, which will restrict the 
movement of high-priced Canadian canned salmon to that market. 


Fresh and Frozen 


Practically every species exploited commercially in Canada is re- 
presented in the group of products preserved by chilling, i.e. in the fresh 
form, or freezing.” The quantities produced and exported in 1954 are 
summarized as follows: 


Production Exports 
million 1b. million Ib. 
Fish, round and dressed: sires. ae ee 280.3 
Fish, round and dressed, frozen (incl. steaks) . . 58.4 
Subtotal 2:5; «dace eee se 338.7 179.6 
Fish, ‘filleted fresh). 9p eee 222 
Fish? filleteds frozen» -2 4 eee 116.1 
Subtotal “Sorat 5 ee a 138.3 114.3 
Shellfish in shelly ...3 (0.04 aac 6 eee ee 43.3 24.5 
Shellfish: meat & ..3 2... 8) staat eee ee Soi 4.8 
POtal *? ee ees Gee ee 529.9 323.3 


The export value of all fresh and frozen products in 1954 was $72 
million, as compared with $25 million for all canned fish and about 
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$22 million for all cured products. North America is almost exclusively 
the market for the fresh and frozen products of the Canadian industry and 
is likely to remain so in the foreseeable future. Small quantities of frozen 
products are beginning to appear in some of the Caribbean markets but 
distribution is confined to three or four of the larger cities on the islands. 
In addition to their common market characteristic the products in this 
group have a degree of homogeneity related to their use in homes and 
restaurants. To a large extent, they form the protein base of meals and 
thus would appear to come into direct competition with animal protein 
foods of farm origin like beef, pork and fowl used for the same purpose. 
A typical restaurant menu in North America lists meat entrées along with 
a few fish entrées based upon fresh or frozen products. The whole menu 
provides the patrons with a range of choice in which price and the desire 
for variety are both taken into consideration. 


At this point exception may be taken to the grouping of a large 
number of products, varying widely in price, in view of earlier statements 
about the diversity of demand factors associated with the major fishery 
products. In accordance with that line of reasoning, in fact, lobsters are 
considered in a separate section later and the minor shellfish—scallops, 
oysters and clams — because of their relative unimportance, are ignored. 
The fresh and frozen products included in the present grouping are thus 
restricted to those originating in landings of fish other than shellfish from 
the sea and inland lakes. 


A further justification for the aggregation of these products for this 
particular purpose becomes apparent in the examination of consumption 
trends in Canada and the United States. Attempts to correlate consumption 
of some of the more important individual products with Canadian population 
for projection purposes have not been too encouraging. The trend line 
for fresh dressed Pacific salmon is utterly unlike that for the same product 
frozen. The projection for the latter results in a negative consumption 
by 1980 (Figs. 18 and 19). The same disparity occurs in the case of 
frozen and fresh halibut (Figs. 20 and 21), except that it is the fresh 
product that ends up in a negative position by 1980. 


A. great many individual fresh and frozen forms have been treated 
to this kind of examination, with generally conflicting results or the absence 
of any discernible trend during the period. When the domestic consumption 
levels of some similar products are accumulated, however, rather better 
results are apparent, e.g. in the case of all fresh and frozen dressed 
products (Fig. 22) and all groundfish fillets (Fig. 23). When these two 
groups of products are combined, and the total domestic consumption 
plotted against population from the 1949 to 1955 period, a satisfactory 
fit is obtained, ie. one that supports an acceptable projection of require- 
ments (210 million Ib.) for 1980 (Fig. 24). 
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The analysis suggests that there may be a homogeneous demand 
for fresh and frozen products in Canada, with the inference that a consider- 
able degree of substitution exists among the products of a relatively wide 
range of species: Pacific salmon and halibut, Atlantic cod, haddock and 
flatfish, and whitefish, trout and pickerel from the inland lakes, to name 
a few. This substitution, however, may not take place across the board, 
so to speak; it is more likely that it occurs within large areas of the 
country, or within certain income ranges in areas where most of these 
products are available either all year round or through the season. The 
substitution taking place among the group as a whole is probably the 
sum of smaller systems of substitution based upon local factors like price, 
taste and supply. If this particular thesis seems too tenuous it might be 
well to look at another characteristic of the marketing of fresh and frozen 
products that has some relevance in the same connection. 


The extent to which the trade in these products is orientated to the 
U.S. market is borne out by the concern of Canadian exporters with 
conditions and developments in that market and its importance to 
Canadian production. In addition, there appears to be a clear-cut relation- 
ship between Canadian exports to the United States and the growth of popu- 
Jation in that country. The clearest indication of this relationship is provided 
by a comparison of Canadian landings of freshwater fish and USS. 
population (Fig. 25). In this particular case, landings, rather than 
exports, were considered because the freshwater fisheries are so closely 
linked with the U.S. market. 


Exports of fresh and frozen groundfish fillets to the U.S. also appear 
to be rather closely related to the growth of population in that country 
(Fig. 13), and this conclusion with respect to part of the total U.S. supply 
is strengthened by the close relationship between the trends in consumption 
and population there from 1949 to 1955 (Fig. 26). The analysis suggests 
that the demand for these products in the United States has been a first 
charge upon Canadian supplies and, to the extent that this is so, the domes- 
tic market is served with residual supplies. This conclusion may seem 
incongruous to those who are familiar with the competition that has 
characterized the Canadian market for some of these products recently, but 
such competitive outbreaks have generally been of short duration: and have 
never involved the whole range of products at one time. 


Volume, of course, is of substantial importance in the marketing of 
any product and sustained volume in a particular market may outweigh 
the promise of price advantages in smaller markets. The volume potential 
of the U.S. market has for long been very much in the minds of Canadian 
exporters, perhaps too much so in some cases, and this push is reinforced 
by the pull exerted by brokers and chain store buyers in the United States 
who are interested in continuity of supply and a “full line”, i.e. the widest 
possible range of products. 
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The competition between these two markets may well become keener 
and of more concern to the trade if future demand comes anywhere near 
the projections estimated earlier. The pressure from two expanding popu- 
lations upon a resource base which has some obvious limits will have an 
effect not only on prices generally but also, no doubt, on the present market 
orientation of the Canadian trade. In large part, the effect may depend 
upon the extent to which the domestic market is able to compete with the 
U.S. market for Canadian supplies. The case of the oyster may be pertinent 
here. This species has been in scarce supply for years, and retail and 
restaurant prices have reached levels in Canada which would be expected 
under these supply conditions. Oysters are free under the U.S. tariff and 
there are no other restrictions upon exports to that country. Nevertheless, 
the Canadian market retains all the domestic production and substantial 
quantities are imported from the United States as well each year.” The 
oyster may not be a reliable guide to the future in this connection but its 
present marketing pattern suggests that Canadian consumers can dominate 
a market under certain, perhaps rather special, circumstances. 


For the important products of the Canadian fisheries, however, this 
inter-country competition may well result, initially, in the disappearance of 
certain products which appear to be less valuable than others in terms of 
prices realized. In the case of groundfish, for example, the growing de- 
mands of the fillet trade for raw product will probably be met in the early 
stages by drawing supplies away from the processing trades engaged in 
salting, smoking and canning, rather than by a re-alignment of the fillet 
market between Canada and the United States. For a good many species 
there is likely to be a substantial amount of inter-form competition in the 
years ahead if the present demand and supply projections are borne out by 
developments. In this connection, the fresh and frozen trade may benefit to 
a relatively greater extent from advances in food technology and from the 
provision of more and better refrigeration facilities in North America. 
Technological progress can provide better and more desirable products, 
especially as these approach the original characteristics of really fresh fish; 
and the proliferation of refrigeration facilities will provide the distribution 
base necessary to bring these products within physical reach of an increasing 
number of consumers. 


The tentative conclusion about the general nature of the demand for 
Canadian fresh and frozen fishery products is that they may be considered 
as a group of substitutable items for this purpose, and that their general 
homogeneity arises from consumers’ desires for fish as nearly as possible 
in the fresh state. To satisfy this want, consumers will accept some un- 
known degree of substitution when supplies of a particular product are not 
available or when the price pattern of the group forces alternative products 
upon their attention.” In the rest of this section more detailed information 
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is provided on the conditions affecting the market for some of the important 
products in this group. 


The demand for Pacific halibut can best be understood in relation to 
the annual supply situation, which is governed by conservation measures. 
There are developed by the International Pacific Halibut Commission which 
has as its primary purpose to assure to the halibut industry a maximum 
sustained yield. Since its establishment in 1924, this agency has regulated 
both Canadian and U.S. fishing by annual catch quotas in defined fishing 
areas. 


The U.S. market at the present time absorbs about 70% of Canada’s 
Pacific halibut production. Exports to the United States in 1955, for ex- 
ample, of about 14 million lb. dressed halibut may be compared with 
production in the same year of 19 million lb. of that commodity. In ad- 
dition, most of the production of halibut fillets, including some packaged 
fillets, amounting to 2.6 million lb. in 1955, was also exported to the U.S. 
The United States imposes a tariff of a half cent per pound on fresh and 
frozen dressed halibut and 114 cents per pound on fillets. These rates do 
not discourage the export trade and are not expected to constitute a deter- 
rent in the future. 


The halibut trade embodies a rather unique marketing organization 
made up of specialized brokers, distributors and importers. Most of the 
Canadian halibut catch is frozen when landed and the bulk of the product 
is put into storage. The frozen halibut is shipped out of storage according 
to requirements throughout the ensuing 12 months. The absence of a 
pronounced seasonal pattern in marketing may be due in part to the fact 
that the peak of landings, in May and June, coincides with the incidence 
of heavy catches of other seafish and freshwater species. A substantial 
movement out of storage, however, does take place during the fall and 
winter months. 


The marketing of Pacific halibut in recent years has been relatively 
undisturbed by violent price fluctuations. Occasionally circumstances com- 
bine to bring about an unsettled market and, at the same time, to em- 
phasize the somewhat inflexible elements in the trade. Such a situation 
developed in 1954 when a near-record catch by U.S. and Canadian fisher- 
men followed a heavy carry-over of halibut caught in 1953. Canadian 
halibut exports in 1954 exceeded those of previous years and stocks in 
U.S. warehouses rose above what is considered a normal level, with the 
result that the price of halibut declined eventually to distress levels in mid- 
1955. An easing of the inventory surplus brought about a recovery of 
halibut prices by early 1956. The short catching season for Pacific halibut 
has a marked effect upon the trade and, indirectly, upon acceptance of the 
product. The distributive system as it exists today is limited in the volume 
it can accommodate at a given time. The frozen product has a long shelf- 
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life but its quality usually suffers as the result of protracted storage. 
Improved quality and greater acceptability may be achieved with progress 
in the technological field, e.g. the use of antibiotics for fish preservation. 


The fresh and frozen phase of the salmon industry in British Columbia 
began with fish dealers supplying fresh salmon to a clientele in a limited 
geographical area adjacent to the fishing grounds. Its growth through the 
years has followed the development of refrigerated rail, truck and steam- 
ship facilities until today fresh and frozen salmon can be purchased in 
many areas of the United States and Canada. Icing and freezing utilize 
most of the salmon which is not packed in tins, with the whole or dressed 
forms predominating. 


The fresh and frozen salmon industry relies to a large degree upon 
sales to the western United States. The production of B.C. frozen salmon 
totalled about 13 million Ib. in 1955, and in the same year 10 million Ib. 
(some of it from the 1954 catch) was exported to the United States. The 
export trade fluctuates with the availability of the various species. Fresh and 
frozen chum and coho salmon, in the round or dressed form, are imported 
by canneries in the northwestern United States each year, but the volume 
depends upon the surplus available after requirements of the B.C. canning 
industry are met. The spring salmon, which is sold very largely in the fresh 
and frozen form, finds ready outlets in the western United States, particu- 
larly in California. Some springs are mild-cured in Canada for the U.S. 
trade but increasing quantities are being sold directly for curing in that 
country. 


The requirements of the U.S. market for fresh and frozen salmon, 
either for consumption as such or to supplement raw material supplies for 
the canning industry of that country, are of sufficient magnitude currently 
that the customs tariff imposed upon these commodities is not considered 
a significant barrier to trade. It is expected that import requirements in 
the United States will expand in a fairly constant ratio with the population 
increase in that country through 1980 and that the tariff will not be raised 
above its present level. The characteristics of the U.S. demand for Canadian 
fresh and frozen salmon are less well defined than those which apply to 
canned salmon. Prices do not appear to be of major importance, as 
indicated earlier. These products belong in the near-luxury class, as 
evidenced by an average Canadian export price for dressed red spring 
salmon of 42 cents per pound in 1955. It is expected that the U.S. market 
requirements for Canadian fresh and frozen salmon will absorb the greater 
portion of available supplies in 1980. These requirements probably will 
be in the neighbourhood of 25 million lb. (product weight) of fresh round 
and dressed salmon and 17.5 million lb. of frozen salmon. 

The domestic requirements for Pacific fresh and frozen salmon are 
expected to increase to approximately 23 million Ib. by 1980. The demand 
for these relatively expensive food commodities may be expected to in- 
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crease as the disposable income of Canadian consumers rises. They prob- 
ably will appear on the tables of many more Canadians in 1980 than is the 
case today. Fresh and frozen salmon has certain qualities of taste and 
texture, when held under satisfactory temperatures throughout the various 
stages of distribution, that give it a preferred position in the buying habits 
of the consuming public. The key to the expansion of the market appears 
to lie in improved refrigeration facilities from the fisherman to the retailer. 


The projected demand for freshwater fish caught in Canadian lakes is 
based upon exports and domestic consumption in the years 1949 to 1955 
as related to the forecast population increases in the United States and 
Canada. The total demand for Canadian freshwater fish in 1980 probably 
will be in the neighbourhood of 150 million Ib., round weight. In product 
weight, the U.S. demand would represent 77 million lb. round or dressed 
fish, fresh and frozen, and 15 million Ib. of fillets, fresh and frozen (com- 
parable export figures in 1955 were 49 million and 14 million Ib., respective- 
ly). Domestic demand in 1980 is expected to approximate 28 million Ib. 
round and dressed fish and 5 million Ib. of fillets. 


Both fresh and frozen lake fish are subject to more erratic fluctuations 
in price over short periods than are fresh and frozen sea fish. The cause 
of price fluctuations lies in factors peculiar to the market and to the indus- 
try itself which tend to accentuate the effect of the general economic factors 
of supply and demand. Fishing is widely scattered over a large number of 
lakes and the transportation factor often has an important short-run influ- 
ence upon price levels. The problem of transportation presents little diffi- 
culty to producers on the Great Lakes who can ship by highly efficient 
refrigerated truck transport or rail express to Detroit, Chicago or New York. 
Fish caught in northern lakes, however, must be collected, often under diffi- 
cult circumstances, and transported by rail or highway over great distances.” 
Shipping over long distances frequently involves irregular arrivals at distri- 
bution points, thereby creating a temporary shortage which results in a 
sharp price rise. Distance, of course, also increases the difficulty of pre- 
serving quality — involving an additional hazard to price stability, espe- 
cially when the goods are sold on a consignment basis. 


The demand for freshwater fish has a unique characteristic arising 
from religious practices. Hebrew religious observances, particularly in the 
summer and fall, by custom utilize freshwater fish prepared in kosher style 
in the diet. Consumption of lake fish on such occasions is declining in 
significance, perhaps, but it remains an important factor in determining 
demand which is thus associated with the Sabbath observance and with the 
thirty or more special holidays and fast days that occur each year. The 
marked increase in demand at these times in cities which have large Jewish 
populations accentuates the fluctuation in lake fish prices arising from other 
causes. 
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Demand projections for 1980 are shown in greater detail in the fol- 
lowing table: 
Projected Demand in 1980 


Species and Form Market (product weight) 
million Ib. 


Pickerel (yellow and blue) 


Round or dressed IDGIMESLIC.- seen abe; Gi ee ee 10.0 
ESCA Mak) tearigt Ey teh eS. 19.0 
29.0 
Fillets IDOMESUC «.0ack. 4h Ai) ae 2.0 
RESO Ae ice t @ merci de 8.0 
10. 
Whitefish 
Round or dressed DOMCStIC odes i seat 5.0 
i ae ad A a Ne ean bi Sit So 26.0 
31.0 
Fillets DOMESTIC Re A eee 1.0 
eS AR atl noe. th Gage ood Bs iG 
a 
Lake Trout 
Round or dressed DOMeStICH. Seta Rita. anak 3.0 
WIE SRA Eg ete a shet he tees oly eon ew 
8.0 
All Other Species 
Round or dressed IDOIMMOSTIC Satire Sainicn alowed ee 10.0 
NES acces ee en te te ae, 27.0 
37.0 
Fillets POMeStIC eae. ae Se eee 2.0 
WORS SAE 6 5 a res eee ees 6.0 
_8.0 


The tariffs imposed by the United States upon imports of Canadian 
lake fish is not an important consideration in forecasting future demand 
for these commodities. In ad valorem terms the specific rate of a half cent 
per pound on dressed lake fish is of negligible significance when related, for 
example, to the case of drawn whitefish retailing in Chicago at a peak of 95 
cents per pound. Total North American supplies of lake fish are limited and, 
because of the apparent constant demand for these species in the United 
States, the likelihood of increased rates is not very great. 

The course which U.S. demand for Canadian lake fish is likely to 


follow over the next 25 years will probably be marked by a continuation 
of present high consumption levels and increased imports associated with 
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the population increase. Consumption of lake fish by Canadians probably 
will also tend to grow at a fairly constant rate with the country’s population 
(Figs. 27 and 28). Prices will probably move at generally lower levels 
than in the United States but will be subjected to the same upward pressures 
as are likely to be present in the larger market. Consumption of lake fish 
in Canada in 1980 may be limited, however, by the diversion of supplies 
to meet the requirements of the more rewarding U.S. market. 


The largest contribution to the Canadian supply of fresh and frozen 
fish products originates with the Atlantic demersal species which include 
cod, haddock, pollock, hake, cusk, redfish and the small flatfishes like 
plaice, winter-flounder, witch and yellowtail. Upon occasion these Atlantic 
species are grouped under the general term “groundfish” which, unfor- 
tunately, is not entirely suitable from the descriptive point of view, nor is it 
in general acceptance throughout the industry. Not all of the species live 
or feed entirely upon the bottom; redfish, for example, move in a daily 
cycle from the sea bed to its surface. The flatfishes are true bottom 
dwellers and are more accurately described as groundfish than is the group 
composed of cod, haddock, pollock, hake, cusk and redfish, although the 
latter group is commonly meant when the term is used in some contexts.” 


At one time filleting, as a market process, was largely confined to these 
Atlantic Coast species, but in recent years an increasing quantity of fillets 
has been prepared from freshwater fish like pickerel and pike and for some 
time there has been a small but consistent utilization of Pacific species in 
this form. The filleting process provides consumers with a product that is 
entirely edible, if the skin and pin bones are removed in the plant. Trans- 
portation costs are reduced if only the edible portion is shipped but this 
saving is offset, to some extent, by the labour involved in cutting and 
packing.” 

In 1955 the production of Atlantic groundfish fillets totalled 157.7 
million lb., which were cut from the various species as follows: 


Million lb. 
COd ark: Se sc ee ee eee 68.7 
Haddock iss. «ich. See ee 44.0 
Redtisha oa" .0: 5. 60 see ee tleQ 
Paths ies <cseess cnc ae ce oe ee 30.8 
Othe ate. ok hci haan eee 3.2 
Total ae... <2 .e..0> See eee San 


Of this total, 108 million lb. were exported to the United States; so 
the size of that market relative to the domestic market is roughly two 
to one. Exports to the United States have grown from about 18 million 
Ib. in 1939 to the present figure.* This, expansion, which parallels the 
decline of the New England groundfishing industry, has led to constant 
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charges that imports are the factor responsible for that decline. The Cana- 
dian groundfish fillet industry has been subjected to examination four times 
since 1949 by agencies of the U.S. government in this connection and, at 
the time of writing, an appeal to the U.S. Tariff Commission for relief under 
the peril point clause of the Trade Agreements Extension Act is pending. 
The US. tariff on packaged fillets, and fillets in block form, is 1% cents 
per pound for quota imports” and 24% cents on all imports over the quota, 
and these specific rates have been in effect since 1939. New England repre- 
sentatives have argued that the rates have lost their protective character 
because of the increase in the price of fillets since 1939, although 214 
cents on 19-cent fillets (an average price suggested by 1955 export data) 
is the equivalent of an ad valorem rate of 13%. 


In the North American food market, fresh and frozen fish of all kinds, 
including fillets, probably come more closely into competition with agri- 
cultural protein foods than do any other fishery products. In spite of this, 
however, there does not seem to be any significant relationship between 
the consumption of fillets and, say, meat supplies, or between the price of 
fillets and the prices of meat and poultry (Fig. 15). To some extent the 
short-run changes that might be expected in these relationships may be 
obscured by the buffer effect of stocks held in storage. While extended 
storage of frozen fish is not desirable, it is well known that quantities have 
been held for 12 months or more in times of long supply or weak demand. 
Stocks may be run up rapidly, as in 1953, and almost as quickly run down 
when conditions change. 


The combination of certain features which seem to be associated with 
groundfish fillets, i.e. relative price stability, except in periods of crisis, a 
small average per capita consumption of about three pounds and abrupt 
stock fluctuations, all suggest the presence of a unique market for these 
products which appears capable of accepting a rather specific quantity — 
without too much reference to price — but is not elastic when it becomes 
necessary to sell unusually large supplies. 


The future demand for Canadian groundfish fillets depends to a large 
extent upon the market that may be provided by the population of the 
United States. The projection of the trend line which is based upon con- 
sumption” and population in that country from 1949 to 1955 results in a 
statistical projection of consumption of 500 million lb. by 1980 (Fig. 
26). A figure of this magnitude does not seem to conform to the realities 
of the present marketing position, which is marked by intense competition 
in the sale of these products, both in Canada and in the United States. If 
the 1980 projection is converted to a per capita figure, however, the fore- 
cast is at least within the bounds of possibility: 2.3 lb. against 1.5 lb. in 
1955. There are some grounds for accepting a per capita increase of this 
magnitude as a rough indicator of the future consumption of these products 
in the United States. For example, there has been a very marked upward 
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trend in the use of frozen foods in homes and restaurants; refrigeration 
facilities are constantly being improved and expanded not only by the wider 
coverage provided by commercial facilities in smaller cities and towns, but 
also by the adaptation of deep-freeze units in the homes; restaurant eating 
is becoming more popular in both Canada and the United States, and there 
is evidence that the restaurant market is an important outlet for fresh and 
frozen fishery products. If this particular trend continues it should be ac- 
companied by a commensurate growth in demand for these products. 


An additional consideration in this connection is the possibility of 
enlarging the market for fresh and frozen fishery products by enlisting as 
fish consumers that substantial part of the population in the United States 
which does not, apparently, now consume these products by reason of 
family habit or custom. This matter has not been investigated in the United 
States in its own right, but studies of consumer preferences contain infor- 
mation which strongly suggests that this is the case.“ The extent to which 
the fish trades may be able, in the future, to interest this potential market 
in their products is quite uncertain but the uncertainty does not minimize 
the significance of this part of the population in future fish consumption 
trends. 


Despite the evidence, statistical and other, which seems to support a 
projected demand in the United States of the order of 500 million Ib. of 
groundfish fillets, the figure that was settled upon as an adjusted estimate 
was 400 million lb., giving a per capita rate of 1.5 lb. To some extent the 
reduction was suggested by the uncertainty about the duration of the 
1949-55 consumption trend in the United States, which has undoubtedly 
been influenced by the introduction of fish sticks in 1953. This new pro- 
duct is a convenience adaptation of the traditional fillet based upon the 
plant preparation of portions which are dipped in batter and frozen, or 
dipped in batter, cooked and frozen. Sales of fish sticks in the United 
States are estimated to have reached 65 million lb. in 1955 and included, 
as raw product, a considerable quantity of blocks, i.e. fillets frozen together, 
of Canadian origin.” 


The introduction of fish sticks in the United States undoubtedly pro- 
vided an indirect stimulus to the consumption of groundfish fillets, but not 
to the extent that the absolute sale of sticks would suggest, because they 
replaced the ordinary fillet to some extent. In addition, by the end of 1955 
the demand for fish sticks in the United States seemed to have been matched 
by supply, and considerable concern was exhibited by the trade about 
future prospects for this commodity as prices began to weaken. Both opti- 
mistic and pessimistic opinions have been expressed publicly concerning 
prospects for fish sticks in the United States, with the optimists arguing that 
rigid standards covering quality and packaging will restore them to their 
former competitive position. This may happen but it seemed the better part 
of valour to deflate the 1949-55 trend somewhat to compensate for the 
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special, and rather concentrated, impact upon the demand for fillets attri- 
butable to this new product. 


A more difficult question is posed by the necessity of estimating the 
significance of this projection of U.S. demand for the Canadian groundfish 
industry. The problem is complicated by several considerations: the 
common property nature of the resource, the future prospects for the New 
England industry and the competition that may develop in this market 
from the production of Iceland, Norway or other countries. Again it is 
necessary to turn back to the immediate past as the only possible guide to 
the future. The Canadian industry has taken an increasing share of total 
fillet exports to the United States in recent years — 65% in 1953, 62% 
in 1954 and 75% in 1955 — while exports from Iceland and Norway have 
declined both absolutely and relatively. In 1955 the New England industry 
produced 75 million lb. of frozen fillets from domestic landings, and an 
unknown quantity of fresh fillets. If it is assumed that this level of pro- 
duction is continued into 1980, which is a dubious assumption, the imports 
required to supplement domestic output in meeting the projected demand 
are of the order of 300 million lb. and 75% of this figure —- Canada’s 
recent share — is 225 million. Thus, on the basis of this arithmetic, the 
share of the market that might be taken by Iceland, Norway and other 
exporting countries would be 75 million lb. The largest imports from 
these countries took place in 1954 when the total was about 50 million 
Ib., mainly from Iceland, but there is no reason to believe that this quantity 
could not be increased substantially if the demand existed, and if raw fish 
were available for filleting in these countries. A “safe” figure has been sug- 
gested for Canadian exports of 175 million lb., not on the basis of any 
particular economic considerations but simply to take cognizance of all the 
uncertainties that are associated with such forecasts. 


The projection of the 1949-55 trend of Canadian consumption (Fig. 
23) gives a statistical forecast for 1980 of 107 million lb. The correlation 
is not very satisfactory and the adjusted estimate of 85 million lb. is based 
more upon general considerations than it is upon the statistical projection. 
Consumption at this level in 1980 would provide a per capita rate of 3.2 
Ib., which is about half a pound per person more than the present rate. 
This is an increase of a small order in 25 years, but future estimates are 
subject to the same qualifications that were noted in connection with U.S. 
demand for these products. On balance, there appears to be more reason 
for lowering the statistical estimate than for accepting it, especially in view 
of the question raised by the competition that may occur between the two 
markets in the future.” 


Lobster marketed in the shell or in the form of shucked meat presents 
a special case in the group of fresh and frozen products. The particular 
demand which exists for this species in North America, the United Kingdom 
and some other Commonwealth countries is well attested by the price which 
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it commands from consumers. On this continent, lobster (except canned 
lobster) can hardly be considered a household food commodity. Consump- 
tion is generally associated with the more expensive clubs and restaurants, 
where a meal featuring lobster is likely to be the most expensive item on 
the menu. The demand to which this price level is related probably depends 
to a large extent upon the taste of lobster flesh, but to some extent it is 
also a matter of conspicuous consumption.” 


This demand is associated with a restricted supply. Lobster fishing is 
subject to conservation regulations on both the New England and Canadian 
Atlantic coasts. For some years now, the annual catch is considered to 
have been close to the maximum quantity possible on a sustained yield 
basis. The volume landed in Canada may be increased if fishermen con- 
tinue to turn towards the retention of market sizes which are heavier and 
more valuable than the canner size,” but the increase in landed weight that 
may result from a trend of this kind is probably not large. The stable char- 
acter of landings over the last few years is reflected in the projection of the 
demand for this species by 1980. The trend which results from a projection 
based upon the years 1949 to 1955 is obviously dominated by the relatively 
inflexible supply position and gives practically no clue to the limit imposed 
on consumption by demand. It is the price level attained by this species, in 
relation to other fish and to meat, that indicates most clearly the special 
nature of the demand for the various forms. 


The increase in population and income anticipated in North America 
in the next 25 years will have a special significance for this species insofar 
as price behaviour is concerned. At the present time, a temporary reduction 
in fishing effort caused, for example, by rough weather conditions results 
in the kind of scarcity price that developed in April, 1956, when the price 
for market lobsters in western Nova Scotia reached 85 cents a pound at the 
wharf. Under pressure of a much larger and wealthier population, the 
long-run prospect is one of steadily increasing prices for the products of this 
species relative to other foods. The probability that the price of lobsters 
in the shell will move upward in the future is a matter of considerable 
importance for the competitive position of the canned form. The supply of 
raw product for the canneries will depend upon the price which can be 
offered for “canner” lobsters in relation to that for “markets”, and it is 
doubtful that the canning trade will be able to meet the competition that 
may result from shell prices if present trends continue. 


In this connection, there does not appear to be any significant substitu- 
tion of other commodities for shell lobsters or lobster meat. There was some 
concern a few years ago that canned and frozen rock lobster tails, produced 
in the Union of South Africa, might provide serious competition for Cana- 
dian lobsters but, apparently, that has not been the case. Canadian imports 
of canned lobster from the Union reached 120 thousand lb. in 1953 but 
dropped back to about 70 thousand Ib. in 1954 and 1955. Beginning about 
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the same time (1950), difficulties began to be experienced in the market for 
Canadian canned lobster and production went down from 68.4 thousand 
cases in 1950 to 58.7 thousand in 1952. It is probable, however, that the 
marketing problems associated with this product were due as much to inter- 
nal conditions as to competition from outside the country. The production of 
lobster meat doubled from 1948 to 1954 and provided serious competition 
with canned lobsters for raw material, because it is relatively cheaper and 
more adaptable to restaurant methods for the quick preparation of salads 
and sea food dishes. At the same time, some resistance was noted to the 
price for canned lobster in the export markets, especially with the appear- 
ance in the same markets of canned crab products from the U.S.S.R. and 
Japan. 


The present system of conservation seasons on the Canadian Atlantic 
Coast has developed into an institutional pattern of production which tends 
to resist changes in market requirements. The assignment of particular 
seasons, and particular sizes, to specific regions dictates the supply for all 
forms throughout the season. While there has been a significant develop- 
ment of pools or pounds for the assembly and holding of live lobsters prior 
to marketing, there is still a marked seasonal pattern in landings, exports 
and price. As far as the U.S. market is concerned, this seasonality of 
Canadian supplies is reinforced by a similar pattern in domestic production 
in that country. Canadian exports to the United States and Maine landings 
normally reach a common peak in June and July, when supplies are three 
to four times as great as in the short season (Figs. 29 and 30). The 
supply pattern is matched by the usual seasonal variation in prices to pro- 
ducers, but this is not carried over into the retail price level where, as with 
many Other fishery products, the intervention of importers, brokers and 
wholesalers brings about a considerable ironing-out or damping of the 
variation in primary prices. 


The United States dominates the market for Canadian lobsters in the 
two important forms, shell and meat, and presumably there are only a few 
urban markets in this country —- Montreal and Toronto, for example — 
that can compete for the supplies of this high-priced product. To what 
extent this situation may be changed by the potential growth of the Cana- 
dian market over the next 25 years, it is impossible to say. At the present 
time, there is no tariff impediment in the way of exports of Canadian lobster 
to the United States — whether in shell, as meat or canned — and the 
development of future trade will depend upon the interplay of natural com- 
petitive forces. The market in the United States for lobsters and other 


fishery products has the advantage compared with the domestic market, of 


volume sales — a major consideration that may outweigh even price differ- 
ences in Canadian commercial policy. 
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Salted and Dried 


Salted cod always has been in greatest demand in warm countries that 
are basically agricultural and that, generally, are characterized by relatively 
low average income levels. The important markets are the Caribbean and 
South American countries and those which border the Mediterranean. As 
a result of developments outlined later, the former group of markets has 
become of primary concern to Canadian salted fish exporters. It is expected 
that by 1980 the Caribbean markets will absorb a much larger percentage 
of the exports of salted cod from this country than they have up to the 
present. 


In 1955, exports of salted cod and related species to the three chief 
Caribbean markets — Puerto Rico, Cuba and Jamaica — represented 
approximately 65% of the total Canadian exports of these products to 
markets in the Western Hemisphere and about 50% of the total exports of 
salted groundfish to all markets. Canadian exports of salted cod and related 
species to the three largest Caribbean markets will probably comprise close 
to 75% of the total by 1980. 


Total imports of salted groundfish into Puerto Rico, Cuba and Jamaica 
from all sources are expected to increase between 1956 and 1980, but at a 
diminishing rate. By the end of the forecast period, these countries may be 
importing annually a total of 90 million lb., product weight, of salt cod 
and related species. Canada’s share in 1955 represented 80% of their 
imports of salted groundfish, or 35.5 million lb. for the three countries. 
Should Canada be able to maintain its present position in the salted fish 
markets of Puerto Rico, Cuba and Jamaica, its export trade in salted fish to 
the three countries will total in the neighbourhood of 70 million Ib. by 
1980. In addition, Canadian exporters sell significant quantities of salted 
cod, pollock and hake to a number of lesser Caribbean markets. This trade 
totalled 18.5 million lb. in 1955. Exports to these markets are expected 
to increase slightly by 1980, with the result that they may total 20 million 
Ib. The Caribbean area, then, may absorb approximately 90 million lb. of 
Canadian salted groundfish by 1980. 


For many years Brazil has been one of the principal importers of salted 
fish and prior to World War II, Newfoundland was a major supplier, par- 
ticularly for the market in northern Brazil. Canadian exporters in recent 
years have been unable to sell salt fish to Brazil, but by 1980 there is at 
least a chance that the Brazilian market may be taking the Canadian pro- 
duct once again, possibly as much as five million lb. per year. 


The United States is a somewhat specialized market for Canadian 
salted groundfish since it imports largely boneless dried fish and wet salted 
fish for boneless production. Canadian exporters sold 15 million lb. of 
salted groundfish to the United States in 1955, but this trade probably 
will decline to about five million Ib. by 1980. The current cost-price 
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relationship in boneless salt fish production in the mainland Atlantic 
Provinces leads to the belief that this phase of the industry will decline in 
importance. The price of boneless salted cod is substantially higher than 
that of the traditional types but not sufficiently so, apparently, to offset the 
extra costs that are incurred.2* In addition, of course, the boneless trade 
will be subject to the same raw material considerations that will apply 
to the whole salt fish industry in the future. 


The Mediterranean markets, where Newfoundland’s light salted dried 
fish and the Gaspé cure traditionally have been favoured, are declining in 
importance so far as Canadian exporters are concerned. Canada exported 
15.2 million Ib. of salt cod to European countries in 1955, but this 
trade probably will decline substantially in the next 25 years. 


The total Canadian export trade in salted cod and related species is 
thus expected to follow the downward trend apparent in recent years and 
may reach the neighbourhood of 100 million pounds, product weight, by 
1980, as compared with 125 million pounds in 1955. 


The above projections are based upon a number of premises which 
are outlined below. These are of primary importance when applied to the 
Caribbean area. The possibility of technological development in the salted 
fish industry which might evolve products capable of opening new markets 
or of expanding present markets, the expansion of domestic fishing industries 
and the growth of refrigeration facilities in the Caribbean countries are 
among the factors most difficult to assess. 


Statistical data on world production and trade in salted groundfish 
during the recent past provide some basis for forecasting the future of the 
industry (Tables II to IV). The world production of salted cod and related 
species in 1954 totalled 610 million lb. dried weight and the total in 1955 
was somewhat higher. The five-year, 1950-54, annual average was 631 
million Ib., as compared with 458 million lb. for the 1945-49 period 
and 511 million lb. for the 1935-39 period. Reduced production during 
the immediate postwar period resulted from the necessity for rehabilitation 
in the fishing industries of countries devastated by war. Only Newfoundland, 
Iceland and Norway, among the major producers, had a smaller output of 
salted fish in 1954 than in 1939, while Portugal and Spain produced much 
more than in 1939.” Between 1948 and 1954, production in both New- 
foundland and Canada’s mainland provinces declined. Iceland, Norway, 
Portugal, Spain and France showed pronounced production increases in the 
same period. 

Imports of salted cod and related species into the principal importing 
countries in 1954 totalled 319 million Ib., compared with 366 million 
Ib. in 1948 and 402 million lb. in 1938. An important factor in the 
decline of this trade is the rise in the national production of Portugal 
and Spain which has enabled those countries, net importers of salted fish, 
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to reduce their dependence upon foreign supplies. Total consumption of 
salted cod in Spain in 1954 was below pre-Civil War levels but was greater 
than in 1950. Consumption in Portugal in 1954 was considerably above 
pre-World War II levels. 


The Caribbean and South American countries, unlike the Mediter- 
ranean countries, have never developed fishing fleets designed to exploit the 
resources of the North Atlantic. Historically, they have imported their 
supplies of salted groundfish as part of a reciprocal trade pattern that in- 
cluded exports of sugar, molasses and rum. The four major markets for 
salted fish in the Western Hemisphere, Brazil, Puerto Rico, Cuba and 
Jamaica, together imported 140 million Ib. of salted cod and related species 
in 1955, compared with 109 million Ib. in 1948. 


Per capita consumption of salted groundfish has declined in some of 
the major markets and risen in others in recent years as the following table 
indicates. 


Per Capita Consumption of Salted Cod and Related Species 
in Principal Markets* 


(in Ib.) 

Portugal Spain Brazil Puerto Rico Cuba Jamaica 
LOZO PRE LAG de 0.9 No data 2.6 pS 
LOS OR Pe s20 She As 14.3 4.9 7.0 
LO Siig as ore LO 4.2 ley 14.9 5.0 8.5 
TOSO ieee Ee 4.2 0.9 14.4 4.5 7.4 
L953. go ee ee 4.1 0.6 et D2 o2 
19S4a: 245 awe LAO ah) 0.8 15.9 4.7 103 
1955) eee See lsh 4.5 1.0 13.9 4.7 We 


In addition to the trends in consumption suggested by these data, the 
question is also raised as to the importance of salted cod in the diet of the 
populations. Normally this commodity has been regarded as a source of 
protein complementing the animal protein available from the indigenous 
livestock industries. It is probably true that salted cod has an important 
dietary function for some groups in the populations concerned. For others 
it is more likely that its main contribution is that of a condiment which 
gives a special flavour to the bland vegetable foods which supply the energy 
and vitamin requirements of the low-income groups. Even in the high per 
capita consuming countries, like Portugal and Puerto Rico, the quantities 
of salted cod consumed represent about one-tenth of the animal protein 
consumption in North America. It is unfortunate that no consistent data 
are available on the consumption of meat and fowl in these countries that 
would permit a comparison of the relative contribution of fishery and meat 
products to the protein intake of the populations. It is probably not realistic 
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to compare the diets of these Caribbean people with those of North America, 
except to suggest that salted fish is not likely to be so substantial a 
source of animal protein. 


In the case of Spain, Brazil and Cuba, the per capita figures are so 
low as to suggest a) that they are not true “per capita”, i.e. that the con- 
sumption is not related to the entire populations but is restricted to parts 
of the population, or b) that as true “per capitas” they indicate that this com- 
modity is used as a flavouring. The quantities that must be consumed per 
week are extremely small: in Cuba, for example, the 1955 annual rate of 
4.7 lb. per person equals 1.4 ounces per week. It has been observed that 
the agricultural workers in the Caribbean countries purchase quite small 
amounts of salted fish, perhaps four ounces at the most at any one time, pre- 
sumably for use by a family. These observations suggest very strongly that 
a portion of this quantity must serve largely as a condiment to flavour the 
stewed or boiled vegetables that represent the bulk of the meal.” 


In the light of the scanty information that is available on this subject, 
it would appear that salted fish has two distinct uses in the diets of the 
principal consuming countries: the first as the full protein base of a meal 
and the second as a flavouring associated with the vegetable diet of low- 
income population groups. To the extent that this is true, it has obvious 
implications for the future demand for salted fish in the principal markets. 
For example, the second or condiment use might be expected to decline 
with any rise in real wages. The meal base use will eventually face compe- 
tition, perhaps in the Caribbean countries first, from agricultural foods 
derived from indigenous or imported sources. 


By 1980 the per capita consumption of salted groundfish probably 
will have declined from current levels in the principal markets of the Carib- 
bean area and South America. The upward trend in population is expected 
to continue, at an accelerated rate in the British West Indies, at a constant 
rate in Brazil and Cuba and at a reduced rate in Puerto Rico, where there 
is already a serious overpopulation problem. There is evidence of a positive 
correlation between increases in population and increases in salt cod con- 
sumption in Puerto Rico, Cuba and Jamaica during the past few years 
(Figs. 31 to 33). Under perfectly free marketing conditions, and barring 
any fundamental change in the economies of those countries, this probably 
would continue to be the case. These conditions do not apply, however, 
and the ratio of increase in effective demand for salted groundfish to in- 
crease in population is likely to diminish in each of the markets. 


Certain characteristics of the demand for salted fish in Caribbean 
countries are of greater importance than others. Chief of these is the re- 
sponse of demand to fluctuations in the disposable income of the agri- 
cultural labourer and its dependence upon the prosperity and continued 
importance of the manual worker. The Caribbean countries and Brazil are 
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basically agricultural, their earnings of foreign exchange being derived 
largely from partially processed products such as sugar and coffee, bananas 
and cotton. There is evidence of a positive relationship between total 
sugar production and the consumption of salted cod in Cuba, Puerto Rico 
and Jamaica since the end of World War II (Figs. 34 to 36). The rela- 
tionship is most marked in Jamaica and Cuba and is apparent also in Puerto 
Rico. The competitive position of the cane sugar industry in the islands is 
affected both by failure to keep pace with modern technological develop- 
ments and by the growing production of beet sugar in other countries. The 
continuance of quotas on the Caribbean sugar industry is likely to result in 
a tapering off in production. This factor, along with a static production of 
coffee and the other principal agricultural products, points to a declining 
per capita consumption of salt cod in the Caribbean countries. 


Consumption of salt cod in Brazil is expected to decline by 1980 as 
the result of another factor. The positive correlation between exports of 
coffee and the consumption of salt cod in Brazil is limited (Fig. 37). 
Brazil’s exports of coffee, her principal means of earning foreign exchange, 


have varied comparatively little since before World War Hl. The country’s 
salted cod consumption has fluctuated much more widely from year to year. 


The demand for this commodity in Brazil, as determined primarily by dis- 
posable income generated in the agricultural industry, is not free to reflect 
itself in the quantities imported. Brazil’s foreign exchange difficulties, 
which have been only partially mitigated by bilateral barter trade agree- 
ments with Norway, the current major supplier of salted and dried cod, 
have made the product increasingly expensive. These problems may not be 
resolved for some time and salted cod, therefore, is likely to decrease in 
importance as a staple in the diet of the Brazilian labourer. 


The development of the manufacturing, mining and petroleum indus- 
tries in the Caribbean countries is a factor closely related to disposable 
income. Industrial development is most advanced in Puerto Rico and, to a 
lesser degree, in Cuba, while it is becoming increasingly significant in 
Jamaica and the other British West Indies. Agriculture in these and other 
Caribbean countries has not shown the progress apparent in other industries 
and its relative importance has declined during the past few years. As ex- 
pansion of industry takes place, labour is drawn from agriculture to the 
cities where wages and standards of living are higher. This type of popula- 
tion movement is currently taking place in Puerto Rico at the rate of some 
20,000 per year. Increasing efficiency in agriculture, with the resultant 
reduced labour requirements in that sector, contributes to the movement to 
the cities. The urban worker with his increased standard of living buys 
more of the higher priced protein foods and consumes less salt fish than 
does the plantation worker. The liking for salted cod is probably not suffi- 
ciently strong to maintain past consumption levels when income rises. 
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Up to the present, demand for salted groundfish in the Caribbean 
markets has tended to be inelastic as to price. This was the general con- 
clusion reached by G. M. Gerhardsen,” and by S. Bates and W. C. Mac- 
Kenzie in their investigation of the salted fish trade. These studies con- 
cluded that over a short period of time a rise in the price of salted cod may 
result in a substitution of competitive protein food products, especially in 
countries which are basically agricultural. Within a certain price range 
substitution for salted cod is not significant but if either the upper or lower 
limits of this range are exceeded substitutability with competing foodstuffs 
may result in a marked change in effective demand. 


Over longer periods of time there appears to be little relationship be- 
tween price and the production and consumption of salted cod. The average 
unit value of exports of salted cod during the interwar period declined for 
almost all producer nations, the downward trend being most pronounced 
after the late 1920’s. During this period of generally falling prices there was 
no pronounced decline in total world production of salted cod. There was a 
tapering off in total imports, however, with overproduction resulting 
during the 1930’s. The salted fish industry failed to react to declining 
prices in a normal way partly owing to steps taken by governments in pro- 
ducing countries to protect it. 


The World War II period was an abnormal one in the salted fish in- 
dustry. The experience of the years following the conflict are of greatest 
interest in forecasting future developments. Throughout the postwar as in 
the prewar period there has been no apparent relationship between price, 
production and imports. Total world production of salt cod and related 
species from 1947 to date has never fallen below 440 million lb. In 
fact, production dropped below 550 million Ib. in only one year, 1948. 
Imports by principal markets have been consistently above 309 million 
Ib., somewhat lower than the average of the 1930’s. Several of the 
major consumer nations have increased their salt fish production markedly. 
Total world stocks of salt fish at year end have not been excessive, even 
following the peak production season of 1952. There has been no signifi- 
cant overproduction since the end of the war. General price levels for salt 
cod which rose during the war have remained fairly constant, despite rising 
prices for most competing foods (prices paid for Canadian salted fish have 
declined). Thus, salted cod prices in constant currency units generally have 
declined. Yet production in recent years has remained consistently high and 
imports have shown no tendency to increase. 


Postwar developments in the Caribbean salted fish markets support the 
belief that effective demand, when translated into imports, tends to be inelas- 
tic as to price. The governments of Puerto Rico and Jamaica in recent years 
have imposed ceilings on the retail prices of salted cod, and these countries 
may be considered controlled markets. Total imports of salted fish into both 
markets have increased rather than decreased during the period of controls. 
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Cuba is a free market and competition here — between Canada, Norway 
and France principally — has resulted in generally constant price levels for 
salt fish, although imports have tended to increase. In these three markets 
price has not played a significant role in affecting imports. 


The trade in salted fish in almost every major importing nation is under 
some degree of government control. The net effect of these controls in 
most cases is not to restrict the total trade but to redistribute supplies on the 
import markets among the various producers. Canadian exporters have been 
adversely affected in this way in Brazil and the Mediterranean markets. In 
Caribbean markets, artificially imposed price levels have not had a signifi- 
cant effect but recent government action of a different nature in the British 
West Indies, for example the listing of salted cod under Open General 
Licence in 1954, has had the effect generally of increasing imports of salted 
cod. 


Brazil’s imports of salted cod in recent years show clearly the effect 
which government control can have in determining the pattern of trade. 
The trade imbalance between Canada and Brazil, particularly during the 
past three years, has forced Brazilian authorities to make dollars so ex- 
pensive to salted cod importers that Canadian exports of salt cod to that 
country have ceased. The slack in Brazilian imports which has resulted has 
been taken up in part by Norway, Iceland and Denmark, which have either 
barter agreements or favourable trade balances with Brazil. In addition to 
the redistribution of Brazil’s salted cod imports, the marked fluctuation in 
total imports from year to year indicates both the hazards inherent in barter 
agreements and the problems of a country dependent for most of its foreign 
exchange upon agricultural exports which fluctuate greatly in price. 


Under the present conditions of international trade, therefore, the im- 
portation of salted fish is dominated by government controls of one kind or 
another, although price controls are of minor significance. The introduction 
of free trade and convertibility of currencies obviously would greatly affect 
the international trade in salted fish but such developments are but matters 
of conjecture at the present time. Government controls will almost surely 
continue to affect Canada’s salted fish trade with most countries. It is 
probable that, with the federation of the British West Indies, any controls 
introduced by British Caribbean governments will not discourage over-all 
demand for salted cod and will benefit the Canadian exporter. The prosper- 
ing economies of Cuba and Puerto Rico are not expected to necessitate the 
imposition of restrictive controls. Brazil’s exchange problems, as already 
indicated, are expected to remain for some time and, although total imports 
of salted cod probably will decline, the possibility of re-establishing some 
proportion of the former Canadian trade cannot be ruled out. 


The factors affecting demand for salted cod and, consequently imports 
into the principal Mediterranean markets — Portugal, Spain, Italy and 
Greece — are the same as those applicable in the Caribbean, but their im- 
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portance differs. The import trade in salted cod in the European markets 
is subjected at present to stricter government control than it is in the Carib- 
bean countries, particularly where imports from hard currency countries 
are concerned. It is expected that this situation will continue and will result 
in a continued decline in Canadian salted cod exports to Europe. Portugal, 
Spain and to a lesser extent Italy, like Brazil, have experienced a dollar 
shortage since the end of World War II. Exchange controls and the expan- 
sion of fishing effort in the first two countries have severely curtailed 
imports of salted cod from Canada in recent years. A continued flow of 
exports, in greatly reduced volume, from this country has been made possible 
only through bilateral negotiation. It is true, of course, that the total flow 
of salted cod imports into Portugal, Spain and Italy has not been affected by 
exchange controls, as soft currency countries have taken up the slack. 


The substitutability of other fishery products and quality and size pre- 
ferences are more important in the Mediterranean than in the Caribbean 
markets. The possibilities of substituting other fish products, such as indi- 
genous and imported frozen forms, or meat products for salted cod are less 
limited by such physical factors as inadequate refrigeration facilities. The 
European consumer of salted cod has well-defined tastes and exporting 
countries must meet quality and size requirements. Such an apparently un- 
related factor as a short supply of olive oil results in a decreased demand 
for salted cod because many consumers require the oil to be used in the 
preparation of salted fish dishes. 


The import trade in salted cod is more responsive to price fluctuations 
in the Mediterranean markets than in the Caribbean. Competition among 
exporters for the European trade is more rigorous than in the Latin Amer- 
ican countries. France, of the principal salted cod exporters, is in a particu- 
larly favourable position geographically to compete in the Mediterranean 
markets. In general, however, the principal effect of price changes is to shift 
the pattern of trade, rather than to affect the total volume of imports. An 
increase in price levels is reflected, particularly in Spain and Portugal, in 
increased production by the domestic industry to facilitate a reduction in 
imports. 

On the other hand, disposable income as a factor in determining 
effective demand for salted cod and imports is less important in the Mediter- 
ranean markets than in the Caribbean. The former countries — particularly 
Italy — while basically agricultural, have developed fairly diversified econo- 
mies. As a result, average income levels are generally higher and more stable 
than in the Caribbean area. 


Fish Meal 


The bulk of the fish meal manufactured on the Canadian Atlantic Coast 
is a by-product of groundfish filleting operations. On the Pacific Coast, meal 


103 


104 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


is produced mainly as a joint product with oil in the herring reduction in- 
dustry. About three-fifths of the current production of fish meal is obtained 
from the operations of processing plants in British Columbia. The market 
for fish meal produced in this country is determined by the total available 
stocks and the prices of competitive high-protein feed concentrates in North 
America, and to some extent by the world supplies of such products. The 
available supplies of high-protein feeds in Canada during recent years has 
approximated 500 thousand tons, of which fish meal accounted for about 
5%. These feeds are substitutable, within limits, and the strength of the 
market is therefore determined by the over-all supplies of high-protein 
concentrates. 


High-Protein Food Supplies, Canada, 1954 


Weight Percentage 

Kind tons of Total 
Soybean meal . on SAE 203,400 SERS 
Packing house by-products... . . 93,400 18.2 
Brewers’ and distillers’ dried grains . 67,000 £3°0 
Linseedimcalics Sry cae ee ee 53,300 10.4 
Hish meal. co 4y sce Cee unea eae 26,600 S32 
Miscellaneouss.:.taess eee an eee 70,900 137 
Lotal. >. .0t dig. Bee see Meo 4.000 100.0 


In addition to the known nutrients present in fish meal, there are also 
nutrients which have not yet been isolated and identified. These are cur- 
rently referred to as growth factors and are of great value in livestock feeds. 
Since little is known about these growth factors, or about the extent to 
which they are present in competitive feeds, it is not possible to state 
whether their existence in fish meal will improve the demand for this pro- 
duct in relation to competitive protein feeds. Fish meal is a high-quality 
product and it is logical to assume, therefore, that it will at least hold its 
present competitive position in the market. 


It is anticipated that the production of livestock and livestock products 
in Canada will approximately double during the next 25 years. During the 
same period, animal production in the United States is expected to increase 
by about 45%. If an allowance of 20% is made for such technological 
advances as improved animal selection, improved feeding methods, etc., 
then the demand for Canadian fish meal will increase to at least 84 thousand 
tons annually by 1980. Domestic requirements under these conditions 
would approximate 40 thousand tons and 44 thousand tons would be nec- 
essary to meet the anticipated demands in the United States. In arriving at 
this estimate, it is assumed that the present cost-price structure of the fish 
meal industry will remain about the same in relation to substitutable 
supplies of competitive high-protein feeds and that technological advances 
in fish catching and rendering will take place at the same rate as in com- 
petitive industries. 


THE FUTURE DEMAND FOR FISHERY PRODUCTS 


The greatest increase in fishmeal production is anticipated to be derived 
from the fisheries of the Atlantic Coast. It is estimated that the total annual 
landings of cod and related species (including redfish) in 1980 will be about 
double the present volume. The resultant offal and scraps would probably 
support an annual increase in fish meal production of about 20 thousand 
tons. The current trend towards fewer and larger fish plants should lead 
to a significant reduction in the present wastage of scraps and offal. Total 
annual production from this source, therefore, should approximate 38 
thousand tons by the end of this period. 


The greatest potential supply of fish meal, namely the large stocks of 
Atlantic herring, have remained virtually untapped up to the present. 
Recent investigations have failed to reveal sufficient data relating to the 
movements of this species to indicate whether they may be caught in a 
volume and with a degree of certainty that would make it profitable for 
large amounts of the necessary capital to be attracted to the fishery, and 
several attempts to establish such a fishery have failed.” If it is assumed 
that the catch of Atlantic herring for reduction purposes remains at about 
the current level of 3.5 thousand tons, the total production of fish meal in 
the Atlantic Coast provinces should approximate 42 thousand tons by 1980. 


A large increase in fish meal production is not anticipated on the 
Pacific Coast during the period 1956-80. The general improvement in the 
demand for this product could result in an increase of about five thousand 
tons of herring, with a total annual production of about 32 thousand 
tons of herring meal at the end of the period in question. The anticipated 
growth of the Pacific salmon fisheries may provide an additional two 
thousand tons of meal annually from waste and offal. As a result of these 
activities, the manufacture of fish meal in British Columbia may increase 
from the current level of 31.6 thousand tons to perhaps 40 thousand tons 
by 1980. 


Current and Anticipated Fish Meal Production, by Regions 
(thousands of tons) 


Current Production Anticipated Production 

(1949-55 av.) 1980 
Kind Atlantic Pacific Total Atlantic Pacific Total 
Herring*. ‘3 .. 3 5s) Dis 30.8 Bs: 6) 36.0 
Cod and other grounds £738 — 17.8 38.0 — 38.0 
Saimoncwe. *) —_ PY 7. — ci) Bye 
Othemmmeen 2 2 — 2.6 2.6 — 2D Des 
OLA ee gos. abeiow Des BD bcO rai 239 At Sie 3S: 78010: 


Thus in 25 years’ time the total annual production of Canadian fish 
reduction plants might reach 80 thousand tons, to meet an estimated total 
demand of 84 thousand tons. Under such circumstances, fish meal would 
remain in relatively strong demand in the feed manufacturing industry. 
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Marine Oils 


The demand for medicinal fish oils has been virtually eliminated by 
the development of synthetic vitamins. The market for other marine oils 
is characterized by two important features: a) a wide range of oils and fats 
that are substitutable to a large extent, and b) a high degree of concen- 
tration in the oil using industry. Normally, marine oils constitute slightly 
more than 5% of the total industrial consumption of fats and oils in 
Canada, and less than 5% in the United States. In Europe, however, 
these oils are much more important in terms of over-all usage. In recent 
years, the principal outlet for Canadian fish oils has been the soap manu- 
facturing industry. Marine mammal oils are suitable for use in the 
manufacture of shortening and margarine but an established preference for 
vegetable oils, based upon “product differentiation”, has served to restrict 
the use of marine oils for these purposes in Canada and the United States 
at the present time. 


In almost all uses, fish and other marine oils compete with vegetable 
oils and animal fats. The supply of these is subject to wide variation un- 
related to demand conditions, arising in part from the fact that several of 
the vegetable oils, e.g. cottonseed oil, and most of the animal fats, e.g. 
rendered lard and tallow, are by-products of industrial processes or pro- 
duced in necessary conjunction with other commodities. The effective de- 
mand for marine oils thus depends on the production, and indirectly on the 
price, of such things as cotton, soybeans, meat, etc. Consequently, the 
market is characterized by a considerable degree of instability. 


A large proportion of the total supply of marine oils is produced as 
a joint product with fish meal. As a result, production of the two groups 
of commodities is likely to follow similar trends. Since the oil content 
of different species of fish varies considerably, however, a change in the 
production of fish meal does not necessarily result in a proportionate 
change in marine oil production. If the existing cost-price relationships 
of marine oils to substitutable products continues, it is anticipated that 
the production of marine oils in Canada will increase from the current 
level of about 40 million to approximately 60 million Ib. per year by 1980. 
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PROSPECTS FOR DEVELOPMENT 


THE ECONOMIC prospects of Canada’s fisheries may be presumed to 
be concerned, in the first instance, with the wealth or well-being of the 
people who gain their livelihood in that industry. They are concerned 
also with the contribution that the fisheries may make toward the pros- 
perity of the economy as a whole. 


The prospects for the fisheries depend, in part, on the supply of and 
the demand for fish products. The outlook for supply and demand is 
explored extensively in the earlier discussions of resources and markets. 
To bring that twofold analysis to a single focus, it needs perhaps only 
to be pointed out that if economic prospects are to be favourable these 
supply-demand (or cost-price) relationships must be such that they will 
encourage the exploitation of the particular fish resources. But in a broader 
sense, while a suitable supply-demand relationship may be a condition 
necessary for favourable economic prospects it is seldom a sufficient 
condition and other conditions may have an important influence on such 
prospects. In other words, while a favourable price and profit situation 
may encourage economic activity in the fisheries, other conditions may 
be more important in bringing about or creating that activity. In short, 
a favourable price may be most commonly in the nature of a limiting 
factor rather than a generating factor as far as economic activity, parti- 
cularly economic development and improvement, is concerned. 


As an example, many fishing settlements have been by-passed by 
the economic development that occurred during the war and postwar 
period in the rest of the economy. The economic prospects for people 
in such settlements may appear poor in spite of a relatively favourable 
price for fish products. This is because the economic prospects for these 
fishermen are closely related to other conditions: their prospects may de- 
pend chiefly upon their opportunities and initiative in equipping themselves 
with more productive fishing equipment, or moving nearer to a market in 
which they can dispose of a larger catch, or both. They may depend 
largely on the level of employment in the rest of the economy and thus 
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on the alternative or supplementary employment opportunities available 
to men with their aptitudes and skills. They may depend on the effective- 
ness of entrepreneurship in organizing the assembly and processing of 
fish products. Finally, their economic prospects may depend upon social 
institutions, such as ownership of resources or material agents, and upon 
the technology available. Fortunately, in the case of many of Canada’s 
fishing areas, these other conditions on which economic prospects depend 
are, in the main, like prices, relatively favourable. 


In general, the conditions basic to economic growth in the fisheries 
of Canada appear to be propitious. On the one hand, the extent and 
character of the resource base indicates that there may be substantial 
opportunities for an expansion of the supply of a number of important 
species. On the other, Canada’s population is expected to increase by 
two-thirds during the next 25 years and the demand for many of the major 
fish products appears likely to increase proportionately at least. A signifi- 
cant backlog of unused or only partly used technology holds possibilities 
for greatly increasing the productivity per man in the fisheries, of im- 
proving the quality of fish products and, at the same time, increasing the 
profitability of both fishing and processing. 


In the main, the economic prospects of the fisheries seem likely to 
be closely related to prospects in the rest of the Canadian economy and, 
to some extent, to prospects in neighbouring countries with which trade 
is carried on. If, as there is good evidence to expect, the level of future 
economic activity remains high in the other sectors of the Canadian 
economy, a continued substitution of capital for labour in the primary 
industry can be expected as the labour force continues to be drawn out 
of fisheries into more remunerative employment. Thus the remaining 
fishermen, by using more capital with their labour, may improve their 
productivity and income. The form that such new capital will take may 
be indicated by the increasing utilization in recent years of larger and 
more productive vessels and gear, of mechanized gear to replace manual 
operations and of fish-finding and other electronic aids. At the same time, 
with a buoyant economy, demand and prices for fish and fish products 
are likely to remain high and be attractive at least to those fishermen who 
have improved their productivity by utilizing more capital in this way. 
Incomes in many fisheries, such as the Pacific salmon fishery, are likely 
to remain high. 


On the other hand, many fishing settlements may remain relatively 
isolated from the economic development in the rest of the economy. In 
these areas, economic prospects may remain poor, even with relatively 
favourable fish prices, unless special measures are taken to encourage the 
fishermen concerned to attain a higher level of productivity than they have 
at present. In fact, unless the necessary improvement in productivity is 
achieved, fishermen as a whole may fall farther behind the rest of the 
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Canadian community. In some cases, fishermen in remote districts have 
no alternative employment with which to supplement their low income 
from fishing. In other cases, fishing supplements farming—as in lobster 
fishing in the Maritimes—and though fishing productivity may be much 
lower than it need be, it may often be higher than it is in farming in such 
areas. In both of these cases, significant obstacles may stand in the way 
of fishermen improving their productive position. 


Technological developments that may be applied in the fisheries 
have been outstanding in recent years and a large backlog of improve- 
ments in equipment, techniques and products is available.’ Utilization 
of this technical backlog could enable both fishermen and fish processors 
to increase substantially the efficiency and profitability of their operations. 
A few examples such as fish-finding equipment, icing-in-the-hold techniques, 
preservation by aureomycin and refrigerated sea water, improved and 
mechanized curing techniques, mechanization of filleting and skinning 
operations, etc., may indicate the breadth of opportunities in this field. 
Some of these techniques require substantial capital investment, e.g. filleting 
and skinning machines; others require very little, e.g. icing fish in the hold. 
The rate at which such technology is adopted will depend on many factors, 
however. Important among these are the cost and supply of labour, the 
cost and availability of a supply of capital, the training (and skill) needed 
to handle the new techniques, and the prospective profit opportunities, e.g. 
the length of time it will take to recover the new capital investment, the 
opportunity to gain advantages over competitors and the readiness and 
initiative of individuals in taking up new technology and new methods. 
These factors are examined further in the analysis below of trends and 
prospects in employment and capital use. 


It may be necessary for Canada’s fisheries to continue to utilize 
more of these technological opportunities if they are to maintain their 
position in those fisheries in which they must compete with other countries. 
International competition in the fisheries lying outside Canadian territorial 
waters involves a great many elements, including relative productivity, 
relative costs of fishing and transporting fish, tariffs and other protective 
devices, direct subsidies and other assistance measures and the value of 
the dried or other fish products in relation to the level of living in each 
country. Many of these elements operate (or have been invoked, as the 
case may be) against the interests of the Canadian fisheries in their com- 
petition for this international common-property resource. As described 
earlier, international agreements are proving a useful method of conserving 
many of these fish resources and of utilizing them most effectively. There 
are numerous other limitations on the competitive position of Canada’s 
fishing industry and these, while serious, are ordinarily less amenable to 
this kind of solution. For that reason, the industry in this country may 
need to make full use of the above-noted technological opportunities to 
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maintain productivity at the highest possible level as a means of holding 
its competitive position vis-a-vis the fishing industries of other countries. 


Finally, the economic prospects for Canada’s fisheries are likely to 
depend to a significant degree upon the continued effectiveness of the 
special collaboration that has been built up between the public and private 
bodies that are concerned with the fisheries. This special relationship 
has arisen because fish resources, like some other natural resources, are 
of such a nature that governments have ordinarily found it desirable to 
retain a substantial degree of control over their exploitation as a means 
of encouraging their most effective use. In the main, this retention of 
public control is based on the difficulties and problems inherent in placing 
resources of this kind under private control. Private control of these 
resources is difficult, in the first place, because of the natural obstacles 
to establishing and maintaining the fixed boundaries necessary for such 
control. Secondly, the fish resources themselves are mobile and not 
naturally fixed in location as are, for example, the forest, land and, to 
some extent, oil resources. As a result, they cannot, ordinarily, be effective- 
ly enclosed or separated off into exclusive areas suitable for private exploi- 
tation. Thirdly, a large part of the fish resources is located in waters, 
e.g. international waters, over which exclusive control is not exercised by 
anybody, public or private. Of course, this does not apply in territorial 
waters, i.e. waters lying within three miles of the coast, but control of 
the waters in this three-mile strip gives only a limited control of a resource 
that can move out to sea. At the same time, as noted above, in recent 
years a number of countries have voluntarily agreed to a degree of joint 
control over certain fish resources chiefly outside territorial waters. 


Because of these obstacles to private control, fish resources, with a 
few minor exceptions such as oysters, are ordinarily exploited as a common- 
property resource under public control. Such use-in-common will not 
ordinarily lead to the most effective exploitation of resources. This is 
because there is little incentive to maintain or improve the resource when 
other users-in-common will gain most of the benefits from such private con- 
servation. A common result of unrestricted exploitation-in-common is that 
breeding stocks are depleted beyond the optimum level.’ 


As a consequence of these effects of common use, it is ordinarily 
recognized that public intervention must be more extensive in the develop- 
ment, preservation and use of fish resources than in the case of certain 
other natural resources. Public intervention commonly takes the form of 
measures to protect, expand and guide the use of the nation’s fish re- 
sources. In a general sense, this intervention might be said to have the 
aim of using the productive capacity of the adjacent coastal and inland 
waters as effectively (or profitably) as possible over time. With the in- 
creasing effectiveness of fishing techniques, it is now becoming evident 
that virtually any stock of commercial fish may be seriously depleted by 
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common use if the price-cost conditions are such as to encourage such 
excessive use. It is because of this tendency, as well as the prospects for 
expanding previously depleted stocks, that governments have extended 
their control activities into the international field also. 


It may be noted, however, that there are often particularly serious 
impediments to the effective public control of fish resources. In the main, 
these stem from the peculiar limitations of the techniques’ ordinarily avail- 
able for public control of resources of this nature. Various institutions, 
peculiar to the fisheries, may also provide serious obstructions to effective 
control. 


Capital Requirements 


Capital in the fisheries includes the cash, credit and productive 
instruments required by fishermen to make their fishing operations yield 
most effectively. In the primary industry, capital involves, in the main, 
fishing craft (vessels and boats), nets and other gear, storehouses and 
other equipment and facilities ashore, and the cash or credit used for 
operating expenses by the fishermen. In the case of the secondary or 
processing industry, almost all of the capital is invested in assets such as 
land, buildings, machinery, and in the funds required by processors for 
carrying inventories and other operating expenses. In the case of firms 
specialized in marketing fish products, the main capital requirement is 
for working capital to enable inventories and other marketing costs to be 
financed. 


There are nearly 30,000 primary fishing enterprises in Canada, ranging 
in size from a one-man operation to divisions of large firms operating 
fleets of vessels. The assets or capital stock of the industry are valued 
at approximately $124 million. In 1953, this capital was distributed 
roughly as follows: 


Sea Fisheries Inland 

Atlantic Pacific Fisheries 

INOM OF enterprises = 5. 23,000 4,000 3,000 
Capital stock ($) 

Fishing seraft ws 12. 31,000,000 45,000,000 5,000,000 

Catt. ek. OSE 20,000,000 6,000,000 6,000,000 

Shore equipment .... 6,000,000 1,000,000 4,000,000 
Av. capital stock 

perienterprise.($)* iu... « 2,500 13,000 5,000 


More precisely, somewhat over two-fifths, $51.5 million, of the total 
primary industry investment was on the Pacific Coast. Almost a third, 
$38.7 million, was on the Atlantic Coast, excluding Newfoundland. The 
balance, about a quarter of the total, was about equally divided between 
Newfoundland and the inland fisheries. 
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The primary industry’s labour force totals about 75,000 fishermen, 
probably not more than two-thirds of whom are dependent on fishing 
as a major source of income. Under these conditions, the investment per 
person employed in fishing varies from as little as $500 in a primitive 
inshore operation to probably $15,000 on, for example, a modern deep- 
sea dragger. Incomes from fishing show a similarly wide variation: from 
an annual average net of about $250 for a shareman in the small-boat 
fisheries of Newfoundland and Quebec to one of $5,000 or more for a 
skipper of an Atlantic Coast dragger or Pacific Coast purse-seiner. This 
variation depends upon a range of factors but appears to be closely related 
in most cases to the amount of capital each fisherman is able to combine 
with his labour. The amount of this capital has been increasing. 


In the primary industry, capital investment in Canada except New- 
foundland (and excluding operating capital) has more than trebled since 
1943. By 1954 it exceeded $106 million (Table V). Probably half this 
increase can be attributed to expansion of values through inflation. Even 
in constant dollar terms, however, the increase in investment probably 
exceeded 50% over the 11-year period. For Newfoundland, dependable 
capital estimates are available only for 1954, but these indicate the 
primary industry investment to be over $17.5 million. Data for previous 
years, while not fully comparable with those for 1954, show that there has 
been substantial new investment in that province, particularly during the 
decade previous to 1954, though this has been partly offset by abandon- 
ment of older boats and gear. 


Almost two-thirds of the fixed capital invested in primary fishing in 
Canada is in fishing boats and vessels, though the proportion is somewhat 
smaller for Newfoundland. In this field of vessel and boat investment, 
there has been a rapid and decided shift toward larger vessels. During 
the past 15 years, for example, investment in vessels (10 tons or over) 
has increased more than twelvefold while that for boats (under 10 tons) 
has increased less than fourfold (Table V). In the Maritimes, most of 
the increased investment has been in the larger draggers or trawlers. From 
1946 to 1953, these types accounted for an increase in capital investment 
of $7.2 million, offsetting a decline in the investment in 10- to 40-ton 
vessels, mostly schooners. At the same time, the investment in small boats, 
ie. under 10 tons, fell by more than $3.4 million to $19.3 million. In 
British Columbia, major investment emphasis in this recent period has 
turned toward diesel-powered vessels of 10 to 40 tons or more. The 
number of such vessels increased in that province by over 260 from 1946 
to 1953, while the value rose from $6.8 to $22.2 million, reflecting a 
large increase (87) in the number of vessels of 40 tons and over. 


The trend in Newfoundland, in this respect, is again not as well 
recorded as in other provinces, but census data for 1935, 1945 and 1951 
indicate some major changes in the level of capital investment in boats 
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and vessels. Schooners were estimated to have declined by 1951 to about 
10% of their number in 1935. Row and sail boats under 10 tons fell 
by two-thirds in the same period. On the other hand, investment in 
draggers has increased during this period. 


With this general increase in the size of fishing craft the capital 
investment in vessels and boats has grown more rapidly than the capital 
in gear and shore facilities. While capital invested in gear and shore 
facilities has increased steadily in Canada (excluding Newfoundland) since 
the late 1930’s — from $11.8 million in 1939 to $34.2 million in 1953 — 
it has increased at a much slower rate than that for fishing craft, as shown 
below. 


Investment Investment in 
in vessels gear and shore Total 
and boats installations investment 
% % % 
NS TL De ala a 45 55 10 
TOO ees. le ee 59 41 100 
POO eee, 24), a 67 33 100 


The effect of increased investment in larger craft has been an im- 
portant factor in this relative change. But it may be explained partly also 
by the relative decline in shore facilities. With the larger vessels that have 
been built, fishermen can use the facilities of processing plants for landing 
and storage. Accordingly they require fewer of their own facilities than 


they needed with the smaller boats. 


Nevertheless, fishing gear and shore facilities require a substantial 
capital investment. Of the $34.2 million invested under this head in 1953, 
$18.4 million was in the Maritimes and Quebec. Over 40% of the latter 
figure, i.e. $7.5 million, represented investment in lobster traps. Another 
25% ($4.5 million) was in nets of various kinds and about 12% in other 
kinds of gear and equipment, including weirs, tubs of trawl and such. 
Shore facilities, valued at $3.4 million, were thus nearly 20% of the total. 


Newfoundland, with relatively few lobster traps, has only a little over 
one-third the capital investment in gear and shore facilities ($6.9 million 
in 1954) of the other Atlantic Provinces. In British Columbia, this capital 
is composed almost wholly of gear ($5.9 million out of a total of $6.3 
million in 1953), since the shore facilities utilized are in the main those 
provided by the processing firms—aside from public wharves and other 
public installations. Salmon nets (gill-nets and purse-seines) made up 
about three-fifths of the value of gear in British Columbia. In the inland 
fisheries, about two-thirds of the total gear and shore capital ($9.5 million 
in 1953) was in nets, while the balance was in cold storages, small wharves 
and sheds, and vehicles. 


The above estimates do not include the capital used by fishermen for 
operating expenses, i.e. working capital. Although information on the 
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demand for working capital is not extensive, it is adequate to give a clear 
indication of the importance of this type of capital. The annual expenses 
of fishermen provide a first approximation to this. For example, the census 
of 1951 compiled estimates of the expenditures of primary fishing enter- 
prises during the year that had just passed. A total expenditure of $59 
million (excluding depreciation reserves) was estimated for that year, or 
about $2,000 for each fishing enterprise. The relative magnitude of this 
working capital requirement may be illustrated by comparing this estimate 
of $59 million with the related census estimate of total capital investment 
in fishing craft of $57.9 million. Other measures of the significance of 
working capital are given in special studies of fishermen’s operations that 
have been made on the Pacific Coast and in the Atlantic Provinces. The 
latter shows that in 1955, expenses including net crew shares were on 
the average just over 50% of the total capital investment per boat.° These 
boats were long-liners and draggers, all relatively new and well equipped. 
It seems likely that expenses on such boats would be, on the average, 
lower relative to boat investment, than on older, less well-equipped boats.° 
In the other study, made on the Pacific Coast, the operating expenses were 
relatively higher. A sample of salmon gill-netter, troll and seine boats 
in British Columbia shows that operating expenses (not including crew 
shares for gill-netters and trollers) were 46% of capital investment in boats 
and gear.’ If crews’ and captains’ shares for gill-netters and trollers were 
included, operating expenses for these Pacific boats would likely be higher 
relative to capital investment per boat than those for the highly capitalized 
Atlantic vessels studied. 


These estimates indicate that the capital at present required for 
operating expenses in the whole of the primary fishing industry may be 
almost as great as the capital invested in fishing craft. However, as older 
boats are replaced by well-equipped, efficient and modern vessels, the 
operating capital requirements, while rising in total, may be expected to 
fall relative to the investment in floating equipment. 


Capital in the fish processing industry is divided among about 800 
enterprises which employ about 16,000 workers.* Most of the plants are 
relatively small, however, employing an average of 20 workers each. A 
further indication of the large number of small firms is given by the value 
of output. More than half the plants in Canada produced less than $50,000 
worth of products each in 1954 (Table VI). On the other hand, there are a 
number of quite large establishments each of which processes a large output 
of fish products. In 1954, for example, 40 of these large plants each 
produced fish products valued at more than a million dollars. Together, 
they handled almost two-thirds of the total output of the industry in that 
year. Over half of them are located in the Pacific area, with the remainder 
divided among the Atlantic Provinces. 
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Except in British Columbia, the processing industry is rather widely 
dispersed. The location of plants along the Atlantic Coast and on the 
inland lakes appears to have been guided largely by the source of supply 
of the raw fish. In processing fish, as in processing other products where 
the raw material is bulky and highly perishable, e.g. milk for cheese, it has 
been important to hold to a minimum the distance and time between produc- 
tion of the raw product and its processing. Industries of this nature are the 
so-called raw material oriented industries, i.e. nearness to the source of 
raw material supply is a major determinant of the location of processing 
plants. The availability of power, transportation facilities, markets and 
market services have in the past been important but secondary consider- 
ations. 


In addition, so long as fishermen were scattered widely along 
the coasts and used mainly small boats for fishing, flexibility in location 
was very limited. Under these conditions, opportunities for concentrating 
the supply of fish in large volume for processing were very few. The 
result has been that plants are mostly small, as noted above, and commonly 
undercapitalized. Recent tendencies for fishermen to establish their base 
of operations in larger settlements and to use larger vessels have greatly 
improved the possibilities for flexibility in this respect, and some of the 
concentration of processing permitted by these developments has already 
occurred. 


The above locational limitations on the scale of plant operations and on 
capital investment have been reinforced by the influence of the variability 
of the supply of raw material. Part of this variability in the catch can 
usually be attributed to physical conditions, e.g. the movements of the 
fish stocks, the weather, etc., and part to the size and versatility of the 
fishing craft used. But a major influence has been the shortness of the 
fishing season for many species and the sharp peak in landings during 
that season. In general, this involves a large volume during the summer 
months and .a small volume in winter. Thus, employment in fish pro- 
cessing varies from over 16,000 during the peak in July and August to 
about 6,000 during the February low. In these circumstances, processing 
firms have tended to hold capital and other overhead costs to a minimum 
and to meet peak load requirements by using more labour and other 
direct inputs, i.e. increasing variable costs. With the changes that have 
occurred in the past decade or two, it seems likely that, in future, less 
emphasis will need to be placed on minimizing overhead costs. The larger 
and better equipped boats now being used make it possible to fish for a 
longer season and on more days during each season. This may tend to 
reduce the fluctuations and uncertainties of the supply of fish to processing 
plants and thus encourage an expansion of capital investment in the 


industry. 


115 


116 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


As might be expected, the present investment per plant varies greatly 
throughout the industry. Indications are that fixed assets might average 
nearly $100,000 per plant, though the very large capital investment of a 
few plants tends to distort this average figure upward. Working capital is 
also a major component of the investment in processing. In this connection, 
working capital is particularly significant, relative to fixed capital, in the 
processing of products requiring very little change in form. It is, similarly, 
of major importance for firms engaged chiefly in the buying and selling of 
finished fish products where processing is only a minor or incidental activity. 


For all fish processing firms, working capital appears to comprise 
nearly two-fifths of the total capital investment. In 1952 and 1953, for 
example, an estimate of capital based on the reports of fish firms for 
corporation tax purposes indicated a ratio of approximately 2 to 3 between 
working and fixed capital. Working capital averaged $47 million per year 
while fixed assets (land, buildings and equipment) averaged $76 million 
for a total of $123 million. These data probably underestimate total in- 
vestment by as much as 20% or more, though the proportions of working 
and fixed capital may be reasonably accurate. In other words, $150 million 
may be close to the total capital invested in processing, with fixed assets 
providing probably $90 million and working capital $60 million. 


If this estimated total investment of $150 million were apportioned 
to regions according to value of fish products marketed in 1953, it would 
be divided approximately as follows: 


MaritimesvandsOuebec 2... ney eee $ 62,000,000 
Pacific; Coast Seve ie cos toe one eee 61,000,000 
Inland sBisherics): 244.406 oe ore ee 16,000,000 
NewfounGlandssyecct anes hoo oes eee 11,000,000 

AT tal Beee 12 thsle, pee ee Sohne $150,000,000 


A survey of capital investment in fish processing in British Columbia 
as of January 1, 1956, shows total investment in that province as approxi- 
mately $66 million. This indicates that the above estimates for 1953 may 
be reasonably accurate. In this connection it may be noted that capital 
investment in British Columbia might be expected to be high relative to 
other provinces because of the higher capitalization of fish processing 
operations in that province. 


The survey showed further that only 65% of the investment in 
British Columbia was in fixed assets. On the basis of the above estimated 
capital distribution, this, would leave fixed assets for the rest of Canada 
at roughly 56% of total capital and working capital at about 44%. This 
higher ratio of fixed to working capital in British Columbia would appear 
to be supported, also, by the higher capitalization of the industry there, 


PROSPECTS FOR DEVELOPMENT 


particularly in processing machinery and equipment. It may also be close- 
ly related to the higher degree of concentration of the processing industry,” 
much of which is located in the Vancouver area. 


Prospective Demand for Capital 


With this brief background showing the extent, kind and location of 
capital investment in the fisheries of Canada, it is possible to assess probable 
trends in capital investment and in the demand for capital. In the case 
of the primary industry, indications seem clear that prospective changes 
in capital are likely to be mostly in the direction of an increase in invest- 
ment per fisherman rather than in an increase in over-all capital. New 
investment in boats and vessels, for example, is likely to tend toward larger, 
better equipped and more costly craft. At the same time, the steady de- 
cline in small boat numbers since 1946 may be expected to continue 
(Table V). The result, on balance, should be a steady increase in the 
investment per fisherman. This should be the outcome in spite of the fact 
that the capital in the small boat is commonly lost when a large vessel 
is purchased because, unfortunately, the capital invested in the smaller 
boat is in the nature of sunk costs which cannot be transferred to the 
larger boat substituted for it. Thus, in effect, the investment in the 
larger boats will be almost wholly new investment and a supply of new 
capital will be needed to finance their construction. 


The largest supply of this capital will, of course, be needed in the 
Atlantic Provinces where most of the small boats are now found and 
where the advantages of using larger boats are more frequently evident. 
Equipping existing vessels with improved engines, fish-finding, com- 
municating and other equipment may also be expected to increase the 
investment per fisherman substantially. If current trends in investment in 
larger vessels, in this improved equipment and in new and improved gear 
and shore facilities continue, a projection of these trends should give an 
indication of the probable capital needs in the future. Such a projection 
of recent rates of investment, based on current dollar values, indicates 
that new capital requirements for the primary fishing industry of Canada 
(excluding Newfoundland) would be at an approximate rate of $6 million to 
$7 million per year (Fig. 38). At this rate, capital requirements for the next 
25 years would run to a total of $130 million to $150 million and invest- 
ment in the primary fisheries might approximate $250 million by 1980. In 
British Columbia, where recent increases are indicated to be at a rate of 
almost $2.8 million a year, this expansion of capital appears likely to 
continue without serious handicaps or deficiencies in supply. In the 
Atlantic Provinces, on the other hand, problems of maintaining a supply 
of capital are likely to go hand in hand with the problem of encouraging 
fishermen to use capital more effectively and in larger amounts. It may 
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indicate the seriousness of these problems to point out that, starting from 
almost the same capital base in 1944, the primary industry in the Maritimes 
and Quebec had hardly trebled its investment by 1953, while that of the 
industry in British Columbia had been almost quadrupled. In other words, 
during this ten-year period, the average annual investment in the Maritimes 
and Quebec was only about 65% of that in British Columbia. 


In the secondary industry, capital development appears likely to be 
as significant as in the primary industry. The data needed to project long- 
run capital trends are not as satisfactory in all cases, however. At the 
same time, there is good evidence that the recent levels of new investment 
in the Atlantic Provinces will continue and a clear trend is evident from 
the data supplied in the survey of firms in British Columbia, already referred 
to. The B.C. processing industry is largely mechanized and developed for a 
relatively high and efficient rate of production. Much of the new invest- 
ment going into these developments and improvements has been made 
during the past 15 years. It is notable, therefore, that in total the pro- 
cessing firms in that area do not see any substantial slackening of this rate 
of development and investment in the future. Their estimates of prospective 
investment were provided on two separate bases. An historical record of 
investments during the past 15 years was supplied and, as a further check, 
each firm estimated its prospective future investment. Investment plans for 
the future were in very close agreement with the rates reported during the 
past decade and a half. New investment in fixed assets in B.C. fish 
processing was expected to aggregate about $36 million over the next 
25 years. Replacement of fixed assets was estimated to require almost 
$16 million during the same period. Working capital was estimated to 
increase by $19 million but, based on recent increases, might rise by as 
much as $29 million in that period.” 


In total, British Columbia’s processing firms estimated a demand for 
over $71 million in new and replacement capital over the next 25 years, 
while their past investment record would place the estimate at close to 
$90 million. In short, the B.C. processors foresee almost a doubling of their 
current capital in the form of new fixed assets and additional working capi- 
tal. This indicates an annual level of new capital investment of about $2.2 
million. In addition, replacement investment may be expected to add a 
further $15 million, or $0.6 million a year, to investment demand. In the 
view of the industrial leaders concerned, no difficulties are foreseen in ob- 
taining this supply of capital.” 


The outlook for capital development in the other provinces differs 
markedly from that in British Columbia. In the Atlantic Provinces, with 
much less centralization of processing, greater diversity of products, and 
a much larger proportion of the processing carried out in relatively small- 
scale plants, the secondary industry is likely to have greater difficulties in 
reaching an effective level of capital improvement and development. At 
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the Same time, a substantial part of the processing industry in that region 
is already operating in fairly large scale, mechanized plants equipped with 
modern machinery. This applies particularly to plants processing frozen 
fillets and to some of those equipped for drying salted fish mechanically. 
There were 35 such plants that had sales of over $500,000 in 1954 (Table 
VI). On the other hand, most of the plants are small: over half of them 
had sales under $50,000 in that same year. Often these small plants are 
poorly mechanized and inefficient. It is with such plants, of course, that 


the greatest opportunity for improving the effectiveness of processing 
commonly lies. 


In the Maritimes, for example, processing industry representatives 
indicate” that there is as much scope for improving efficiency in processing 
as in primary fishing operations. This development may call for the 
scrapping of some plants and the transfer of processing operations to 
plants large enough to warrant installation of the capital equipment that 
will permit productivity and quality to be improved. In the main, pro- 
cessors on the Atlantic Coast have probably been conservative in adopting 
these new machines and new techniques for processing. Though Atlantic 
Coast processing may never reach the level of productivity that the Pacific 
industry can attain, many opportunities exist for greatly improving the 
productivity of processing in this region. 


To take advantage of these opportunities and those that may develop 
during the next 25 years, a much higher rate of investment than is pro- 
jected above for British Columbia would be necessary. The annual rate 
of new investment in the Pacific area was estimated at about 3.3% of 
existing capital investment in 1956. This would suggest a rate in the 
Atlantic Provinces of probably 5% or more for particular areas. In 
some east coast areas, this 5% rate has been attained for short periods 
but it seems unlikely that it can be maintained for the whole region over 
the 25-year period. The rate, however, will depend upon the willingness 
of processing firms in that region to adapt methods and equipment to 
changing requirements. There are indications that a younger generation 
in management, just now beginning to come into responsibility, may make 
the necessary break with tradition that will be needed if the industry is 
to attain a satisfactory degree of efficiency. There is also some evidence 
of a beginning of the concentration and integration that may be also neces- 
sary to this end.1* Effective financing of capital expansion may depend in 
large degree upon such concentration and integration. This is because only 
large-scale operations may warrant the organization and the quality of 
management needed to attract new capital for investment in processing. 


Supply of Capital and Credit 


The above estimates indicate that over the next 25 years a substantial 
flow of new capital will be required to meet the demand in both the 
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primary and secondary industries. There are, however, two main problems 
related to this flow. One is to ensure that the supply is reasonably adequate 
relative to the need. The other is concerned with the measures needed 
to encourage the use of more capital in those areas that are cea behind 
the rest of the economy in economic development. 


In the primary industry, as in the secondary, these problems arise 
chiefly in particular regions. In the Pacific area little difficulty has been 
experienced, and little may be expected, in obtaining a supply of capital 
needed to maintain and expand a relatively efficient and modern fishing 
fleet. It may be expected that, in the future as in the past, qualified fisher- 
men will be able to obtain capital on the strength of their own commercial 
credit rating. Processing companies may also continue to provide some 
of the financing for new vessels, gear and the like. The small-boat insurance 
programme established by the government of Canada in 1953 has enabled 
these firms to provide credit with much less risk than formerly. In the 
main, it may be expected also that the secondary industry in British 
Columbia will have little difficulty in financing its own needs for new and 
replacement capital for improving or expanding its processing facilities. 


The most difficult problems in capital development are likely to be 
encountered in the Atlantic area. Here the low productivity of many of 
the fishermen and the uncertainty of their income led in the past to a great 
deal of capital rationing in the primary industry. In other words, although 
the rate of return from extra capital inputs in the fishing enterprise was 
greater than the interest rate on capital, the fisherman, largely because 
of the burden of economic uncertainty confronting him, either did not 
want to borrow the additional capital or could not obtain it if he tried. 
This means that capital development in the primary industry in the Atlantic 
region is likely to involve two major phases. On the one hand, it will be 
concerned with the provision of a supply of loanable funds for this de- 
velopment. On the other, it may continue to require a fairly vigorous 
programme to assist and encourage fishermen to use such funds as a 
means of increasing their productivity. 


Because of the extent of these particular conditions in the Atlantic 
Provinces, it has been necessary for both federal and provincial governments 
to provide financing to enable the primary industry to break away from its 
small-boat, low-productivity environment. Some progress has been made 
already but much remains to be done during the next 25 years. There is 
now a well-established organization to guide and assist this capital improve- 
ment. Loan funds for vessel construction and improvements have been 
established in all five Atlantic Provinces. The Fisheries Improvement Loans 
Act, set up by the federal government in 1955, provides for loans up to 
$4,000 for purchase or repair of fishing vessels or equipment. In some cases 
a federal subsidy is provided to assist individual fishermen in the construc- 
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tion of an efficient fishing vessel. Risks of capital loss have been reduced by 
the small-boat insurance plan noted above." 


As a result of the stimulus provided by this programme, there has 
been a substantial improvement in capital in the primary industry on the 
Atlantic Coast. With the groundwork thus laid, the further capital develop- 
ment needed may proceed at a more rapid rate. That will, of course, 
require a corresponding increase in the supply of loanable funds and it 
seems likely that the provinces may be increasingly called upon by fisher- 
men to supply this credit. This growing demand for credit may become 
difficult for the provinces to meet. 


At the same time, there is evidence that provincial governments are 
becoming more and more concerned with the difficulties being encountered 
by processing firms in financing development in the Atlantic Provinces.” 
Newfoundland and Quebec have gone farthest in meeting the demand for 
special credit facilities. In Prince Edward Island and New Brunswick 
considerable assistance and direction have also been supplied. In Nova 
Scotia, where the industry is long established, proportionately less direct 
assistance has been given. It seems likely that contributions by govern- 
ment to the financing of processing development will continue and expand 
in the Atlantic Provinces—in the expectation that these injections of capital 
will eventually enable all branches of the industry in this area to reach a 
level of productivity that will support, within the next decade or two, the 
financing of new investment automatically from funds supplied by the 
firms themselves. 


Employment and Earnings 


In the fisheries, as in most industries, the level of employment is a 
function not only of earnings but of the other social and physical conditions 
prevailing in the industry. In the fishing industry, in the Atlantic Provinces 
particularly, and to a lesser extent in British Columbia and the inland area, 
employment is commonly subject to low earnings. In addition, in all 
regions, employment in fisheries is ordinarily marked by much season- 
ality, isolation, primitive equipment, uncertainty of catch and income, 
physical hardship and risk and limited social and other cultural oppor- 
tunities. As a result, there is still much poverty and privation and these 
are ordinarily combined with concealed unemployment; productivity and 
incomes are low; education is limited; and opportunities for higher-paid 
employment are, commonly, either unavailable or unobtainable owing to 
lack of training or experience. 


Some of these handicaps are a consequence of physical conditions 
in the fishing areas while others are largely man made. All of them can 
be substantially modified by man’s activities, however. For example, the 
shortness of season (a particularly severe handicap where boats are small 
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and not very seaworthy) is governed to a large extent by the severity of 
weather conditions throughout the year.” But the effect of severe weather 
conditions is reduced very greatly by using larger vessels equipped with 
the improved gear that is now available including communication, radar 
and fish-finding equipment. These larger vessels not only permit fisher- 
men to fish over a longer period, they make it possible to fish on more 
days during that longer period and to extend fishing operations to other 
areas and other species that could not be fished with the smaller boats. 
The measure of these advantages is provided in the results of a sample 
survey of gill-netters and trollers in British Columbia made in 1953 and 
1954." The survey indicates that, on the average, fishermen’s net cash 
receipts increase as the number of days of fishing and the size of boat 
(measured by length) increase, as shown below: 


Gill-Net Fishermen Troll Fishermen 

Net cash No.of Length Days No.of Length Days 

receipts fishermen of boat (ft.) afloat fishermen of boat (ft.) afloat 
Less than $1,000 20 28 61 17) 30 81 
$1,000 - 1,999. . 20 30 79 15 35 85 
$2,000 - 2,999. . 9 31 95 9 36 se pe 
$3,000 - 3,999. . 9 33 104 6 39 106 
$4,000 and over . 6 34 106 4 34 104 


Similar studies in the Atlantic Provinces indicate an even greater relative 
increase in the number of days of fishing as the size of the vessel (based 
on length, tonnage and horsepower) increases, as indicated in the following 
summary of the data for 1955:* 


No. of | Average Average per Boat 
Type and Size-Class boats in over-all Gross H.P. Days 
of boat” sample length (ft.) tonnage engine at sea 

TRAPBOAT/LONG-LINERS 

SA OAS 71 1G ere ee en 8 Sou, 9 47 66 
LONG-LINERS 

SHO DOT Oar eae 8 44.9 21 99 56 

SOO, GOT ahaa = hes 32 BES) 39 131 105 
DRAGGERS 

46-0 50m. alee td 49.1 26 118 a 91 

S410 OO Tees. Pree 2S) 58.6 45 148 118 

60:tO.65eitNick Renee 4 64.3 oD 194 154 


A short fishing season may not have a very serious effect on em- 
ployment and earnings in areas where some alternative employment is 
readily available to the fishermen. On the other hand, in areas where off- 
season jobs are not available, a limited season may restrict earnings to 
a very low level. Many settled fishing communities are seriously isolated 
in this respect, particularly in the Atlantic Provinces. Their isolation stems 
largely from lack of communication and transportation facilities, though 
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these have been improved greatly in many settlements since World War II. 
In most cases, the fishermen so situated remain isolated because their in- 
comes are so low they are unable to finance the cost of moving elsewhere. 
Lack of funds or facilities for education often limit opportunities for out- 
side employment. As a result, those best equipped with finances, education 
and capabilities tend to move to better opportunities, leaving those re- 
maining more isolated than ever in some respects. 


Two other characteristics of the fishing industry have had a significant 
effect on levels of employment and earnings. The first is the primitive 
nature of much of the fishing equipment used in a number of areas. Many 
boats are small—too small for any but one-man operation. Gear in these 
boats is commonly operated manually and few, if any, of them are equipped 
with direction-finding or fish-finding equipment. Under these conditions, 
the hardship and the risk of loss of life or equipment is great, while the 
possibilities of a large catch are correspondingly small. The handicaps 
arising from the lack of capital equipment can be overcome, but this 
usually requires not only a source of credit for the improvement of boats 
and gear but also an extension programme in the techniques of handling 
larger boats, power-operated gear and electronic devices. A good deal of 
progress, indeed, is being made in both of these directions in the Atlantic 
Provinces, where the problem is perhaps most acute. 


Another characteristic of employment in the fisheries relates to the un- 
certainties of catch and hence of income. That these uncertainties may be 
very important is implied in the prevalence of the practice of having the crew 
assume part of the risk of uncertain catch by paying them with a share 
of the catch rather than guaranteeing a definite wage. These uncertainties 
of catch are often closely related to the vagaries of the weather but other 
important factors may also cause great variation in the size of catch. For 
example, there is commonly much loss of time and effort at sea because 
fish (such as herring and certain species of groundfish) cannot readily be 
found in suitable numbers for a satisfactory catch. Fishermen cannot 
depend always upon finding fish, even in their accustomed locations. For 
centuries, dependence for fish finding rested to a considerable extent on 
certain fishermen, i.e. fishing skippers,” who were presumed to have a 
so-called sixth sense for finding fish. Whether this was anything more than 
the result of many years’ experience combined with good judgment cannot 
be certain, but the enthusiasm with which fishermen have recently been 
making use of electronic fish-finding equipment and of the results of ocean- 
ographic and biological studies of fish stocks indicates that finding fish has 
not been easy for individual fishermen in the past. In this respect larger 
vessels may also provide substantial advantages to fishermen, because the 
cost of electronic fish-finding equipment is often so high that it is only war- 
ranted on a vessel that has a very large productive capacity. 
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Uncertainty in the prices fishermen expect to obtain for their catch 
may in some cases be a serious problem but, in most of the important 
fisheries, prices to the fishermen are established at the beginning of each 
season and ordinarily fluctuate very little. Though prices to fishermen 
may be low in some cases and thus a factor in causing low earnings, they 
are nevertheless for the most part free from sharp fluctuations and normally 
do not contribute seriously to the uncertainty of fishermen’s income. 


With the productivity of fishermen sharply limited in certain areas 
by the above-noted characteristics of shortness of season, isolation, pre- 
valence of primitive equipment and uncertainty of catch, it may be expected 
that incomes in these areas will be relatively low. They are usually parti- 
cularly low in those areas where outdated equipment is still in use and 
where opportunities for supplementary earnings are few. Such low-income 
conditions are fairly common in certain districts on the Atlantic Coast 
while in other districts earnings are generally satisfactory. Thus on the 
one extreme may be found the inshore fishermen of Newfoundland, where 
in 1951 the average income of a “skipper-man’™ (which at that time was 
probably substantially above the average income of other inshore fisher- 
men) and his family was only $1,300 from all sources.” The incomes of 
fishermen in some of the more isolated districts of the Maritime Provinces 
and Quebec are likely to be similarly low. On the other hand, in British 
Columbia, where an above average proportion of the fishermen have both 
modern equipment and opportunities for supplementary earnings, the 
average income of salmon fishermen from all sources in 1954 was $3,056” 
almost exactly the same as the average annual earnings ($3,057) of all 
paid workers in the Canadian labour force in that year.” 


It may be appropriate at this point to emphasize that an increasing 
disparity in incomes in Canada may be brought about through economic 
development. Thus, as already suggested, while most of the rest of the 
economy as well as the major part of the fishing industry may continue 
to grow and prosper during the next few decades, this development is 
unlikely to reach into many of the more isolated fishing settlements. As a 
result, certain communities of fishermen are likely to be left even farther 
behind economically than they are at present. It may be anticipated that 
these scattered pockets of poverty may pose some of the most difficult 
problems of employment and earnings in the fisheries during the next 
quarter century. This is because, as a result of their isolation, low incomes, 
and lack of educational opportunities, the people in these settlements may 
have increasing difficulty in obtaining supplementary or alternative 
employment. 

Much progress has been made in helping these communities of fisher- 
men and their families to improve both their productivity and incomes, 
particularly during the past decade. In spite of these efforts, however, 
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current earnings in many parts of the fishery are still very low and there 
are fairly clear indications that they will remain relatively low unless the 
level of employment in fisheries is substantially reduced. The consider- 
ations supporting this conclusion are worth noting. In the first place, the 
projections of future fish catches examined above indicate a relatively 
modest expansion of landings. On the other hand, there is much under- 
employment in the fisheries at present. Accentuating this has been the 
current expansion in the use of improved types of boats, gear and fishing 
techniques and this expansion of capital may be expected to continue 
during the next 25 years. The substitution of capital for labour should 
enable the marketable catch to be taken by a decreasing number of 
fishermen. Over-all it seems likely that the demand for labour in the 
primary industry may be significantly reduced during the next few decades. 
If, with the decrease in demand for labour, the supply of labour is 
maintained at present levels, there is likely to be much greater under- 
employment than there is now and incomes are likely to be correspondingly 
low. 


The prospect for reduced labour requirements reflects the current 
situation in which substantial segments of the fishing industry are character- 
ized by low incomes, underemployment and a lack of supplementary job 
opportunities. In these circumstances, it might be expected that the more 
mobile members would move to more remunerative occupations when 
suitable opportunities offer. This has, in fact, been the case. The move- 
ment out of the fishery has been quite marked since 1946. With economic 
activity in other industries in a buoyant state since World War II, op- 
portunities for employment outside the fisheries have been excellent. Many 
fishermen took advantage of these opportunities and the result has been 
a very large reduction in total numbers. The sharpest decline in numbers 
has been in those provinces where incomes and productivity were lowest 
and fishermen’s families most isolated. This movement out of the fishery 
was particularly conspicuous in Newfoundland where, from 1947 to 1954, 
an estimated 38% of the fishermen appear to have taken up other em- 
ployment (Table VII and Fig. 39). 


Newfoundland was a special case, however, marked by a rapid growth 
of alternative employment opportunities—very few of which existed prior 
to the war. Such a rapid decline could hardly be expected to continue more 
than a few years. By 1953, the rate of decline had already materially 
lessened (Table VII). Because of the considerable fluctuations during 
the two decades examined, no clear long-term trend can be observed. In 
general, however, a continued decline is suggested but at a less rapid rate 
than that of the past eight years. 

In the case of the other provinces, changes in numbers have been 


more moderate but, aside from the war years, a fairly clear downward 
trend seems evident. On the basis of the period before 1941 (1937-40) 
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and after 1946 (1947-54), the trend is fairly steadily downward at an 
average rate of 1,000 fishermen every two and a half years. If this average 
rate of decline continues — and it appears to be fairly reasonable and 
moderate—the number of fishermen in Canada, excluding Newfoundland, 
will be about 16% lower in 1980 than in 1954” (Fig. 39). 


There are, of course, a number of influences which will tend to work 
against this downward trend. Still important, in this respect, is the short- 
age of transportation and communication services in many fishing settle- 
ments, which results in isolation and hence tends to reduce mobility. Low 
incomes, inadequate educational facilities and lack of information on 
suitable alternative employment all contribute to restricting the mobility 
of labour in the fisheries. The retarding effect of these influences may 
increase as the movement out of the industry continues. This is because 
the most mobile fishermen move first, leaving an increasingly less mobile 
group behind them. At the same time, fishermen, whether living in isolated 
poverty or not, are becoming more familiar with opportunities and ad- 
vantages that may be available elsewhere. They and their families are 
realizing that they may have the opportunity to enjoy social conditions 
and amenities similar to those enjoyed by workers in other places. They 
are beginning to realize also that to do so they must either increase their 
incomes by improving their productivity or move to larger settlements 
where such social facilities can be obtained at reasonable cost. In many, 
perhaps most, cases, the improvement in productivity may hinge upon 
their moving to larger settlements where a larger and more dependable 
market is available for their catch. 


In the fish processing industry as in the primary industry, the past 
two decades have been marked by significant changes in levels of em- 
ployment. These were in part related to changes in the structural develop- 
ment of the industry. For example, until fairly recent years in certain 
fishing areas a substantial part of the canning and curing of fish was 
carried out as a small, part-time, family enterprise, often in conjunction 
with the family fishing operations. In Newfoundland a large part of the 
production is still processed under this system.” Since before the be- 
ginning of the present century, however, this cottage-handicraft type of 
processing has been giving way to larger scale, mechanized factory opera- 
tions. The old system has been particularly persistent in the Atlantic 
Provinces, especially in those outlying fishing settlements which are 
isolated by distance or other obstacles from both fresh fish markets and 
large processing plants. 


In British Columbia, on the other hand, large-scale processing began 
to develop earlier and has in recent years proceeded more rapidly. This re- 
cent development in British Columbia has been marked by a substantial 
concentration of processing facilities — a concentration in terms of both 


PROSPECTS FOR DEVELOPMENT 


geographic location and size of plant. The numbers of salmon canneries, 
for example, fell from a peak of 94 in 1917 to 20 in the 1954-55 season. 
This kind of concentration has been made possible by the use of refrigera- 
tion and fast packing boats to gather the raw material from widely dispersed 
areas and bring it to points of concentration. The development of high- 
speed processing machinery with its possibilities for cost reduction has also 
been an important element. 


Largely as a result of this concentration, employment in fish pro- 
cessing in British Columbia has declined fairly steadily since 1936, with 
the exception of the war years when a large expansion of canning for 
overseas shipment took place (Table VIII). In the Maritime Provinces 
and Quebec on the other hand, with the persistence in many areas of small- 
scale, manual processing, the reduction in employment through con- 
centration has been less rapid. Aside from the fluctuations attributable 
to wartime influences, there was very little change in the numbers em- 
ployed in the Maritimes-Quebec region from 1917 to 1954, except for 
an expansion about the end of the last war, partly attributable to the 
growth of fresh fish filleting and of factory drying of salt fish. Most of 
this recent development has been based on larger scale processing opera- 
tions and these have gradually resulted in some increased concentration. 
In total, the number employed in processing in this region fell by about 
17% between 1946 and 1952.” In Newfoundland, comparable records 
are available for a much shorter period but the rapid decline in domestic 
or handicraft processing there has been partly offset by an expansion of 
larger scale filleting operations since World War II. The net result has 
been a decline in processing employment in that province also, though 
the extent of the decline is not yet clearly established. 


As for the future labour supply for fish processing, the problems are 
likely to vary considerably from region to region. In the case of most of 
the industry in British Columbia, since it is concentrated in the highly 
industrialized Vancouver area, it will be forced to compete in the open 
market for both skilled and unskilled labour. Its labour supply should 
be ample, provided it can meet the labour costs found in competing 
industries. 


On the other extreme are the scattered processing operations carried 
on in relatively isolated areas. In many such areas numbers of underem- 
ployed fishermen are to be found and there is unlikely to be any shortage 
except for specially skilled labour. The wives and daughters of fishermen 
may also provide a substantial part of the labour force required. Where the 
fish are caught by transient fishermen and delivered to a temporary proces- 
sing plant nearby, it may be found increasingly difficult to obtain a 
satisfactory supply of plant labour for operations close to the fishing 
grounds. This is likely to encourage further concentration of processing 


at central locations. 
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In regions where conditions are intermediate between those just out- 
lined, a number of influences are likely to operate to reduce the demand 
for labour. In the Maritimes and Quebec, for example, the transfer of 
processing from small-scale handicraft to large-scale factory operations is 
likely to continue in the canning, curing and smoking of fish. In New- 
foundland, a similar movement is already well underway in the salting 
and drying branch of the industry. In both regions, the labour force is 
likely to be substantially reduced by these developments. 


In these regions also, there is a good possibility of further con- 
centration of processing as improved methods of preserving raw fish are 
utilized to a greater extent. In the past, the high cost of transporting fish 
has been a serious limitation on concentration. But the transportation costs 
were high because of heavy losses resulting from the perishability of the 
product, not because of the costs of operating the transport. There are 
now clear indications that deterioration in transit can be effectively post- 
poned, at least for a sufficient time to enable the raw material to be 
brought to central ports in the larger and faster transport facilities avail- 
able today. As a result, it may be possible for the processing industry 
to concentrate operations further and thus increase its productivity in 
processing while reducing its labour requirements.* Quite rapid progress 
has been made in this direction in recent years in the Maritime Provinces 
and Quebec. In the four years from 1951 to 1954, the number of pro- 
cessing plants in that region fell by more than 10%, from 532 to 475. 
In the same period, the number of processing plants with a value of 
production of $50,000 or over increased by almost 7% in the region as 
a whole, although the number in Quebec decreased slightly. 
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Appendix B 


IN CANADIAN COASTAL AND INLAND WATERS 


Common Name 


Classification 


1. Marine and Freshwater Fishes 


a) Atlantic 


Alewite; sBliebacks. ate aad was. 
Alewife, Common..... 


Blenny (see Rockeel) 

Bream (see Redfish) 

Broadbill (see Swordfish) 

TAQ pS 2 ea ie aides a 
SADE IN Pea me Ler NN oH Nh asda 
Catfish (see Wolffish) 

MGAV RET AECUl Carers og yoke 2 ela 
GHTMACTA a eeepee ines we. eaters 


Dab, Rough (see ey 
Dogfish, Black. LAE AD 
Dogfish, Conmaon or ‘Spin eects 
Dollarfish (see coh 

Eel, Common. 

Eel, Porenasels So ae On. ee 
Eelpout (see Pout) 

HlOunders SaANGHR IA Wie ie. «tes 
PAOURGEr SIMOOLD Gaia. soe 
Blounder Wintertn. fo" oe 3. hes 
Plounder Witch spi. 2 28 ee. oe 
Flounder, Yellowtail or Rusty... 
Gaspereau (see Alewife) 
GOSS IE a RIE ce tc occa atts 
Goosefish (see Angler) 
Grenadier (see Rattail) 

Hiadd Oc lee re re SOs So Slr 0's 
Inakey Bites eee tee 2 eh er ahs 
Hake, Common or Red........- 
Hakes Longin ee See tees 2s 
HaAkeMSilver tee sts ee en ote 


Pomolobus aestivalis' 
Pomolobus pseudoharengus' 
Lophius piscatorius 
Argentina silus 

Roccus saxatilis' 
Scomberesox saurus 


Poronotus triacanthus 
Mallotus villosus: 


Salvelinus alpinus* 
Hydrolagus affinis 
Gadus callarias' 
Tautogolabrus adspersus 
Brosme brosme} 


Centroscyllium fabricii 
Squalus acanthias 


Anguilla rostrata’ 
Synaphobranchus pinnatus 


Lophopsetta maculata 
Liopsetta putnami 
Pseudopleuronectes americanus’ 
Glyptocephalus cynoglossus* 
Limanda ferruginea' 


Cryptacanthodes maculatus 


Melanogrammus aeglefinus' 
Antimora rostrata 
Urophycis chuss* 

Urophycis chesteri 
Merluccius bilinearis 
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Common Name Classification 
a) Atlantic—Continued 


Hake, Squirrel (see Common Hake) 


Hake, Whitet*iecc: os es. oe al, URODAYCIStrentis 

Halibut, Common.............. Hippoglossus hippoglossus' 
Halibut, Greenland, oe Reinhardtius hippoglossoides* 
Herring 0s. Lae eee Clupea harengus' 
John—-dory ms.) ae ces Zenopsis ocellata 

Kyak (see Alewife) 

Lamprey..aiansreee. ae Petromyzon marinus 
Launce; Sand tte, niin ee Ammodytes americanus 
Ling (see Common and White Hake) 

Lumpfishi 1. 2 eeeeteoe., GCyeloprenisiimipus 
Mackerel, .Commonh i eee Scomber scombrus' 
Mackerel, Chub................ Pneumataphorus grex 


Monkfish (see Angler) 

Minnow (see Mummichog) 
Mummichog................... Fundulus heteroclitus 
Perch, Blue (see Cunner) 

Perch, Ocean (see Redfish) 


Perch, Wiitesve pein cs Morone americana’ 
Plaice......). Sade aeeka. a. Hippogiossoides:piatessaiges* 
Pollocks:aaslan ail ote ees bu: Pollachius virens' 
Porbeagle (see Mackerel Shark) 

Pout Artic Gar emems Caer ee oe Lycodes reticulatus 

Pout, Common or Ocean........ Macrozoarces americanus 
Rattail, Commionvw, teenie. «ss Macrourus bairdi 

Rattail, Smoothspine or Roughhead Macrourus berglax 

Ray, Electricsenias ailment oc ee Torpedo nobiliana 
Rediishiaht.anphetecduliaset. .e Sebastes marinus} 
Rockéel..2 oes sae th een EONS OUielES 
Rocklings\send Gateennaare.. oes Enchelyopus cimbrius 
Rosefish (see Redfish) 

Ruddertishss.nre Ge ee Seriola zonata 

Salon wa: oils kee eels e Salmo salar 


Sardine (see Herring) 
Sculpin, Common or Shorthorn... Myoxocephalus scorpius 


Sculpin-sLonghotieere wie «225 Myoxocephalus octodecemspinosus 
SCAsTAVER co MC ears hae eae cee Hemitripterus americanus 

Sliads ses ed made. erat on eae ya ye Alosa sapidissima' 

Shark, Basking or Bone......... Cetorhinus maximus 

Shark, Bluesaseesaesaee. 2.8 Prionace glauca 

Shark, Greenland or Sleeper..... Somniosus microcephalus 

Shark sMackKere th.vaeuwan tes coe Lamna nasus 


Shark, White or Maneater....... Carcharodon carcharias 
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Common Name Classification 
a) Atlantic—Continued 


Shark, Lbrésher-or Fox.:........ Alopias vulpinus 
(see also raga 
Silverside.. FReieirele wheser sme A enidia’meniaia® 
Skate, Pardoct nthe anes en Raja laevis‘ 
Skates pic OF Byed f.0.. 055.0. 5. Raja ocellata' 
Skate, Common or Little........ Raja erinacea' 
SKASPHCKY soa. cenje cess aces, RAG Senta 
SROs OPINV tall ace sw. nv see Oa Raja spinicauda 
Shasomotaceyeey ll LU Sa ca Raja scabrata' 
SSR EC LIMON Hea hci ils. 64 Ws ieee Raja radiata 
Skipper (see Billfish) 
SG Br as hang ae ee Osmerus mordax' 


Sole, Grey (see Witch Flounder) 
Sole, Lemon (see Winter Flounder) 


DHCKICUACKs uliwss ors ue ...« - Gasterosteus-aculeatus 
Pungitius pungitius 

Sturgeon Commons Ves... o> Acipenser sturio' 

Rave ODGBIS Me tertteger sy ais a ao.0 0s, eae Xiphias gladius' 

Tomcod.. ........  Microgadus tomcod' 

Trout, Sea ee has)? 

Pans Dupe hhen ne) FEI I 6 ee Thunnus thynnus' 


Turbot (see Greenland Halibut) 

Whiting (see Silver Hake) 

Windowpane (see Sand Flounder) 

Wolffish, Common or Striped..... Anarhichas lupus’ 
Wolfish potted Sie 088. «veces Anarhichas minor 
Wrymouth (see Ghostfish) 


b) Pacific 
PRCA emma Na ESI ire Engraulis mordax' 
Ba ACUCa ee en COR oo olne «aires Sphyraena argentea 
Bass, Black (see Priestfish and Black Rockfish) 
Her eeSPRIYY NIC MI git. ws wi xy Ruths Cynoscion nobilis 
Bicuivee BelteGi rai yuis i). salto Phytichthys chirus 
POV A BLACK AP aes saa ete | sere Epigeichthys altopurpureus 
Blenny, Bracketed.............. Pholis laetus 
BlennyCrestedety Saw leks bas Anoplarchus purpurescens 
Blown. BUCUSHE rns d-4.+ a ).- A aM Xererpes fucorum 
Blenny, Penpoints.Wos 2 Wh. «<= Apodichthys flavidus 
Blenny, ROCK eke at ine <3 Xiphister mucosus 
Blenny, saddled. Sak Huts...» Pholis ornatus 
BOCACCIOW AS eaten nes tis» ee Sebastodes paucispinis' 


BOO ee ee OE bs isin Sarda lineolata 
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Common Name Classification 
b) Pacific—Continued 


Bream (see Pomfret) 


Brill MAR ck ecto ee Eopsetta jordani' 
Bullhead (see Sculpin) 

Cabézom Senter Ase eet oe ac Leptocottus armatus 
Candlefish (see Eulachon) 

Capelinwy.. 3 4 hase eee es Mallotus catervarius 


Cod, Black (see Sablefish) 

Cod, Cultus (see Lingcod) 

Cod, Grey.. ....++ Gadus macrocephalus' 
Cod, Rock les Rocka 

Dab, Sand (see Dab) 


Dab, Mottled.ncasacseents-..- . Citharichihysmordadus: 
Dabs Speckled saan Citharichthys stigmaeus 
Dogstishie G2 Ree eee ce oe Squalus suckleyi 
Hel-blennyepe tie ee eG Lumpenus anguillaris 
Eel-pout (see Pout) 

Eulachon we et Sere o5 Thaleichthys pacificus' 
Flounder, Longjaw (see Turbot) 

Flounder @Statty seawater oo Platichthys stellatus' 
Greenline |r cimpediv aren Lebius superciliosus 
Greenling, Kelpx..s..senee.-.-.,  Chiropsis decagrammus 
Greenling, Whitespotted........ Hexagrammus Stelleri 


Greyfish (see Dogfish) 
Gurnard (see Spinycheek Rockfish) 


Hake. scab ee et rene Merluccius productus 
Halibttscce0e8 ae eee ce Hippoglossus stenolepis' 
Herriincegete «2 tench age es Clupea pallasii' 

Irish-lord, Red.................  Hemilepidotus hemilepidotus 
TaImMpPreyiees. cue ee ee Entosphenus tridentatus 
Launce Sand anes eign. ee Ammodytes personatus 
Lingcod.. Sent e-->-  Ophiodon elongaius: 
Mackerel, PAC ace Aree Sask hase Pneumatophorus diego 


Megrim (see Mottled Dab) 
Moonfish (see Opah) 


Opaliann nnn ee ren Lampris regius 
Perch Bluce as. sete ie sae, 2 Geniotocaiarenals 
Perch Duskynee wie eee al, Damalichthys vacca 
Perch, Ocean (see Longjaw Rockfish) 

Pilchard tee wy ee eee Sardinops caerulea 
Pollack (see ae 

Pomfret .. ANOS «oa DI GIICEIOU 

Pout, Blackbelive DAs tak Lycodopsis pacificus 


Pout Blagktine ean eeriee mr Furcimanus diapterus 
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Common Name Classification 
b) Pacific—Continued 


BOUL. SON, oe ckcwesoe ka. 6. Lycodes brevipes 
PAPE SOLIS ea eats tele ak Sebastodes mystinus 
BG OWaiSIs 2.2 052-05, SAAN SOA 5c Zaprora silenus 
Ractish, Browtasieter ds... 7 Acrotus willoughbyi 
Ratish’.... a 0at.aietok.... Hydrolagus collie 
ave leCiiCu ed ohinok ee. oo Tetranarce californica 
Ray, Sting.. wie tas a UOSVOlS diprerurus 
Rockfish, Handed: Eee) CN: ee Sebastodes nigrocinctus 
Rockfish, Black................ Sebastodes melanops' 
Rockfish, Boman i ee ce Sebastodes introniger! 
ROCMisnr Copper nia nese cys Sebastodes caurinus! 
Rockiish, Greenstriped .....5.:...... Sebastodes elongatus 
Roemsh mon gjiaws ageceads.c . Sebastodes alutus' 
Rockfish, Orange............... Sebastodes pinniger' 
Rockfish, Orangespotted........ Sebastodes maliger' 
Rockfish, Spinycheek........... Sebastolobus alascanus' 
Rockfish, Yellowstriped......... Sebastodes nebulosus 
ROCKMSMVeULOWtall.......0cn0 Sebastodes flavidus' 
(see also Bocacio, Priestfish and Red Snapper) 
ROMGUI Hees asta cek.:..  Ronguilis jordani 
SZ Olehsiepmeniers cease ah ss. Anoplopoma fimbria' 
Salmon, Blueback (see Coho Salmon) 
Salmon): Chum,or, Dogici-uh... .. Oncorhynchus keta' 
Salmon, Coho or Silver......... Oncorhynchus kisutch' 
Salmon, Pink or Humpback..... Oncorhynchus gorbuscha' 
Salmon, Sockeye or Red........ Oncorhynchus nerka' 
Salmon, Spring or Chinook...... Oncorhynchus tshawytscha' 


Salmon, King or Tyee (see Spring Salmon) 
Sardine a ch eee 


Saury.. Pea hake so, Cololabisi saira 
Sead. Pe aeoniiey sam ecaplerus.polyaspis 
Ses Paltaicns suki 5. .», Enopurys, bison 
Sculpree Giant wh adheromk< obs Erilepis zonifer 
Sculoin,: Greatiete vee wuaken ts Myoxocephalus polyacanthocephalus 
Sculpin, Silverspot.. : Blepsias cirrhosus 
(see also Cabezon pad Tnighelord) 
Shad. wAtlantics.e2:t% ea wbAad- Alosa sapidissima 
Shark, Basking................. Cetorhinus maximus 
Shark Splice wemesee ven a: . i. Pfionaceelauca 
Shark, Mackerel sacred We >. 2% Tsurus nasus 
Shanke MUR tee went. = ears ote Hexanchus griseus 
Shark, Soupfin....:............ Galeorhinus galeus 


Shark, Spotted=cowiiacwcl) ... Notorhynchus cepedianus 
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Common Name Classification 
b) Pacific—Continued 
Shiner; Yellowareeee Gian. ts Cymatogaster aggregatus 
Skate, Bigue eRe Raja binoculata' 
skate Won smoseian ee een Raja rhina: 
Skate; Prickly suziw.w BAOeeh. 4 22 = Raja steuinare 
Skilfish, “Giant t.7 eae... Erilepsis zonifer 
SKipjacks BAG UA, OOO. 48. Katsuwonis pelamis 


Skipper (see Saury) 


Smelt, Black.. 
Smelt, Longfin... 
Smelt, Silver or Surf.. 


Bathylagus milleri 
Spirinchus dilatus 
Hypomesus pretiosus! 


Snapper, Red.. Sebastodes ruberrimus' 


Sole, Arron ton Ge Turbot) 


Sole, Butter sain eae ee lsopsetta isolepis' 

Sole C20 WS FONG e 58 Pleuronichthys coenosus 
Sole DOVER ere nr. a Microstomus pacificus! 
Sole; Flatheadi esses 2. Hippoglossoides elassodon 


Sole, Lemon. 
Sole, Petrale Ge Brill). 


Parophrys vetulus' 


Sole, Rexy 7) We ee Glyptocephalus zachirus' 
Soles Rocks (Aes he eRe en, Lepidopsetta bilineata’ 
Sole; Sandee Ake 2A. ae Psettichthys*melanossierus 
Sole SSlender ae ee ees Lyopsetta exilis 


Sole, Yellowlin -amie yen... —Limanda aspera 


Stickleback : Gasterosteus aculeatus 
SturgeoneGreeniae ae tees es Acipenser medirostris 
Sturséon White eee Acipenser transmontanus' 
Surffish (see Perch and Spey 

Tomcod.. Microgadus proximus 


Trout, Steelhead: pe ks Sees Salmo gairdnerii' 


Tuna, Albacore or Longfin...... 


Thunnus alalunga 


Turbot.. Atheresthes stomias' 
Whiting Ho DES ee... a Therasrachaleegramna: 
Wolfeél? 221 > cae eee eer ek, a ake Anarrhichthys ocellatus 
Wirymiouth pets Ae ed eee Delolepis giganteus 

c) Inland 
Alewnt ed SAR Vaske Gtn eis 2 Pomolobus pseudoharengus 


Bass, Black (see Largemouth and Smallmouth Bass) 

Bass, Largemouth.............. Micropterus salmoides 
Bass, Smallmouthieawcs een. ov: Micropterus dolomieu 
Bass, Calico (see Black Crappie) 

Bass, Green (see Largemouth Bass) 

BasseRockror Redeye ean +. Ambloplites rupestris' 
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Common Name Classification 


c) Inland—Continued 


[CREA AOL ok en oe ee Lepibema chrysops' 
Billfish (see Gar) 

Eve R opt Gaines os cis Bn ale Raed Ae Leucichthys hoyi 
Blueback (see Lake Herring) 

ESE Ota rede. , S shaie, a-< ss Lepomis macrochirus 
Bowfin.. ae ... <Amia calva 

Bream ene Blucoill ae Gallien Shiner) 

BPA HS A ek tie sees @. vod is oo Ictiobus bubalus' 
Bullhead aaa Brown and Yellow Catfish) 

Burbot.. Piet te enn) = JLOLG SOLA CUlO se: 
S004 Gl laos te a Cyprinus carpio' 
OAD SUCK Cie re tying hh AG cs Carpiodes cyprinus' 
@auisns Whannelecs . 7.5.60 oie os Ictalurus punctatus! 
Catfish, Common or Brown..... Ameiurus nebulosus' 
COUPE ON Ge Ire 2 Oe). oe. a Ameiurus natalis 
@harr Dolly-Varden... 0.5.5.0... Salvelinus malma 
Charr, Red or Marston’s........ Salvelinus alpinus 
Charm speckled 2.....5....0::...  Salvelinus fontinalis 


(see also Grey Trout) 
Chub (see Cisco) 


Chubs Common. om Creekina; « .... Semotilus atromaculatus 
Cuber lathes. 224.405) cides». s Platygobio gracilis 
SOUT OE rr Couesius plumbeus' 
Chub, Silver (see Falifish and Troutperch) 

ShDSUOKem trates. 2%... sume a8 Erimyzon sucetta 
Ciscoe black backiradens.ck<.). Leucichthys nipigon} 
Ciccor Biackim Jac... ct ws etal Leucichthys nigripinnis: 
Cis OmDCeDWAlEn ccs ou scales 2 Leucichthys johannae' 
Cisco, Lightback or Shortjaw.... Leucichthys zenithicus' 
@iscon Once Wee aay. cls w bas Leucichthys alpenae? 
Cisco, Common or Shallowwater (see Lake Herring) 
CiscOmSNOLMNOSE tows te aad ono es Leucichthys reighardi' 


(see also Bloater, Kiyi and Tullibee) 
Connie (see Inconnu) 


Crappie, Black................. Pomoxis nigromaculatus' 
Crim Vitter, Si eis Ways ocele Pomoxis annularis 
Dace, Horned eet Creek en. 

Dace, sie oe . Rhinichthys cataractae 
Dace, Pearl.................... Margariscus margarita 
Dace, Redbelly . ee eee Chrosomus eos 


Darter (see Log Perch) 
Dogfish (see Bowfin) 
Doré (see Pikeperch) 
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Common Name 
c) Inland—Continued 


Pallishoihrtn asa Shee ee 
Frostfish (see Round Neha: 
Gar, Longnose.. “3 
Gar“Shortnose ue. a eee ee 
Garpike (see Gar) 

Goldéyern..: Ai fe. Seen 
Goldfish. 23304 THOS a ee 
Grayling... oer yees 2 as eee 
Grindle (see Bowfin) 

Herring Lakers neat a: 6 
Inconnu.. ; 

Jackfish (se pike\m 

Kullifish.222) 2, ee, Ss 


Lamper (see Lamprey) 
Laniprey, (Brook ser eres 


Lamprey, River or Chestnut..... 
Lamprey.tSea aan ee 
Lamprey, Silver ee 

Ling (see Burbot) 

Loche (see Burbot) 

Lunge (see Maskinonge) 
Maskinongerion: (aie ain a3 


Menominee (see Round Whitefish) 


Methy (see Burbot) 
Minnow, Bluntnose ssa -. 6: 
Minnow, Fatheadien eas. .t 


(see also Chub, Dace and Shiner) 


Mooneye.. 

Maina ow: ‘ 
Mullet, Broad (cn Garpsucken 
MutletaGreateriasssert ae 
Mullet, Shorhead or Northern... 
Mullet, Silver.. ee oe 
Muskie (see NTaskenpeeeN 
Ouananiche (see Salmon) 

Perch =O gs tae eee Re = 
Perch, Yellow.. : 
Pickerel (see Pike and Bike perch 
Pikes @haimtvor Basten vac. nee. 


Classification 


Aplodinotus grunniens' 
Leucosomus corporalis 


Lepisosteus osseus 
Lepisosteus platostomus 


Amphiodon alosoides' 
Carassius auratus 
Thymallus signifer 


Leucichthys artedii' 
Stenodus mackenzii' 


Fundulus diaphanus 
Leucichthys kiyi 
Oncorhynchus nerka kennerlyi 


Entosphenus lamotenii 
Ichthyomyzon fossor 
Ichthyomyzon castaneus 
Petromyzon marinus 
Ichthyomyzon unicuspis 


Esox masquinongy 
Hyborhynchus notatus 
Pimephales promelas 


Hiodon tergisus 
Umbra limi 


Moxostoma valenciennes' 


Moxostoma aureolum 
Moxostoma anisurum!' 


Percina caprodes 
Perca flavescens' 


Esox niger 


Common Name 


c) Inland—Continued 


Pike, Common or Northern..... 

Pike, Grass or Mud 

Pikeperch, Blue. <2 0%.. os 

Bikeperch..Veuowss- ue. oes. 08 
(see also Sauger) 

Pilotfish (see Round Whitefish) 

Pout, Mud (see Catfish) 

[li Cis eh 

Redhorse (see Mullet) 

Roach (see Golden Shiner) 

Salmon SEDALOA « dara o ic aks 


Ce Oso cc 7G Dooec 6 


Seip, Deepwatens <aisesdh da: 
Shad, Gizzard or Hickory....... 
Sheepshead (see Drum) 

DIAIISE DIACKTIOSE. Sco w 8 a oe. ite. ons 


shinee: Emerald (see Lake eae 
Shiner, Golden.. 

Shiner, Lake or Rivers dealin Teh 
SPINES eS OTL ATs te esse BR ona 
Siscowet (see Grey Trout) 

SHCA (Cal, see lila dig oa ac. 
SS Wh lS Aetna nest vice «s'est Bo Seven 
Stickleback Brook sch rte hve wg 
Sturgeon cake or. Rock. os... 
Sucker, Sweet (see Chubsucker) 
Sucker. Coarsescaled ojncuuk > ==: 
Sucker, Common or White...... 
Sucker, Longnose or Red....... 


Sucker, Quillback (see Carpsucker) 


Sucker, Spotted.. 


(see also Bufalonsh ud Mullet) 


Sunfish, Blue (see Bluegill) 


APPENDIX B 


Classification 


Esox lucius' 

Esox americanus vermiculatus 
Stizostedion vitreum glaucum' 
Stizostedion vitreum vitreum' 


Eupomotis gibbosus! 


Salmo salar 
Stizostedion canadense! 
Triglopsis thompsonii 
Dorosoma cepedianum 


Notropis heterolepis 
Notropis cornutus' 


Notemigonus crysoleucas! 
Notropis atherinoides' 
Notropis hudsonius! 


Osmerus mordax' 
Ptychocheilus oregonensis 
Eucalia inconstans 
Acipenser fulvescens' 


Catastomus macrocheilus 
Catastomus commersoni' 


Catastomus catastomus: 


Minytrema melanops 


Sunfish, Common or Yellow (see Pumpkin-seed) 


Togue (see Grey Trout) 
Topminnow (see Killifish) 


Trout, Brook (see Speckled Charr) 


Trout, Brown or Lock=Leven.. 
rout, Cut-tntoatac snes As..\2 5 
rout, Grey or ba kesienyt nn ao. 
Trout, Rainbow... 


Tinca tinca 


Salmo trutta 

Salmo clarkii 
Cristivomer namaycush* 
Salmo gairdnerii 
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Common Name 

c) Inland—Continued 
‘Lroutporch roo ote ee ae 
Tullibee . ; 
Walleye ee enero ne 
Whitefish=Comimona 1. ee or ae 
Whitefish, Rocky-mountain...... 
Wbitetish, UR OUNd sae oe 


d) Arctic 

Blenny, Snakes. woos aes 
(see also Shanny) 

Gapelint Keer Dene ater teeta 
Chart. 
Cod, Gieentandis Pe Gon 84 
Cod, AnOA Rn eee, 
Cod, Atlantic.. 
Flounder.. Behe tee 20 
Halibut, Gicdutandees WM Bt 
Herring 727 Sree eee, ee 
Pout. Pirie 
Saimin vauantios 
Sculpin; "Arctic? Py een ce: 
sculpin; "Greenland. Sere, a: 
Sculpmi-s Manedrse: esse eae 
Sculpiny Staghornn ns strat... se 
ShariyvArctie’ Pay eee hee oe es 
Shanny,? Common. 4 ference 
ShannyRadiated = sear mes. os 
Shark, Basking. ..: so. 
SharksGreenland ses. 2 eens 


Classification 


Percopsis omiscomaycus 
Leucichthys tullibee' 


Coregonus clupeaformis' 
Prosopium williamsoni 
Prosopium quadrilaterale' 


Lumpenus lumpretaeformis 


Mallotus villosus 
Salvelinus alpinus 

Gadus ogac 

Boreogadus saida 

Gadus callarias 
Platichthys spp. 
Reinhardtius hippoglossoides 
Clupea pallasii 

Lycodes reticulatus 

Salmo salar 

Cottunculus microps 
Myoxocephalus scorpioides 
Triglops beanii 
Gymnocanthus tricuspis 
Stichaeus punctatus 
Leptoclinus maculatus 
Ulvaria subbifurcata 
Cetorhinus maximus 
Somniosus microcephalus 
Osmerus dentex 


2. Marine Crustaceans and Molluscs 


a) Atlantic 
Clam, Bar or Surf.. i 
Clam, Cherrystone Gee Quahos) 
Clam, Razor.. a eS ae 
Clam, Sofishelled WOES 2... 
GrabpRocky..* Ry ROE ode a Beda ge 


leobstete. 24 ee een oe ee 
IMSS O14 cs Ae 5a Rr ly. >: 


Spisula solidissima! 


Ensis directus! 

Mya arenaria' 
Cancer borealis 
Cancer irroratus 
Homarus americanus! 
Mytilus edulis! 
Crassostrea virginica! 
Littorina littorea‘ 
Venus mercenaria’ 


Common Name 


a) Atlantic—Continued 


b) Pacific 


PAULODOEICE Pe heats oo 


Clam, Manila..... 
Ciagm. Mud. >. 23. 
Clann pazOree cS RP 
Cla ORNS oy ae hee 


Cuttlefish (see Octopus and Squid) 
GeOGUCKIm a at Prone. ks. 
Mussel... 


OC ODS sawmetients SANS ite oa 3's 
Oysters OlymMOle ta adey sa ices 
CIVELCTs PACIC MAG a i AAs ene. «46s 
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Classification 


Placopecten magellanicus* 
Pandalus borealis, ete. 
Illex illecebrosus' 


Haliotis kamchatkana' 
Saxidomus giganteus' 
Schizothaerus nuttalli 
Protothaca staminea' 
Venerupis semidecussata' 
Mya arenaria 

Siliqua patula' 

Cardium corbis 

Cancer magister' 


Panope generosa 
Mytilus californianus 
Mytilus edulis 
Octopus hongkongensis' 
Ostrea lurida 
Crassostrea gigas' 
Pandalus platyceros' 
Pecten caurinus 
Pandalus spp.' 
Loligo opalsecens 
Gonatus fabricci 


3. Marine Mammals 


a) Atlantic 


Beluga (see White re 

Seal, Grey.. fk oe a 
Seal, Harbour or 5 age RR A aes 
Seal, Harp or Saddleback....... 
Bea PILOOGCOS Ue ances tin bec ess-a's 
Whale, Blue or Sulphurbottom.. 
BVIALGROE 10 Bik oars. hao dea 
Whales Humpback’... .. «2 jegyyocs 
NAG EN FoR GUN > Oe a a OEE 
Whale, Pilot or Pothead........ 
IV ARSED Cl peleiee tei ths, o sno aanete a 
Wie eS DOL ne evaniacn ed teloms-tote 
WihalesW hite tiene sek ee Fa 


b) Pacific 


Olen Scarier ariaiek eure + ae 


Halichoerus grypus 
Phoca vitulina 

Phoca groenlandica' 
Cystophora cristata’ 
Sibbaldus musculus 
Balaenoptera physalus' 
Megaptera novaeangliae 
Balaenoptera acutorostrata’ 
Globicephala malaena' 
Balaenoptera borealis 
Physeter catodon 
Delphinapterus leucas' 


Enhydra lutris 
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Common Name Classification 
b) Pacific—Continued 
Porpoise Dall: RAG as, ck Phocoenoides dalli 
Dea-liOn ve ee. Gs, = can! | SEUmeLopiasfubata 
Seal, Furs. io0..0 0 60..0.0... 6.4. —Callorhinus ursinus 
Scaleharbour, mia ew ee ete Phoca vitulina 
WhalésBiites ace tis area he us Balaenoptera musculus‘ 
'Wiliale GE iit tea) epoca ieee ee 0 05 Balaenoptera physalus* 
Whale iGreyu.-c. seamen ore SE SCHNIChIINs caucus 
Whale, Humpback eee Megaptera nodosa‘ 
Whale, Killer toc cluaksaea es -GNGMpus rectipinna 
Wale IR O11 ra cea eh cae mer ee Eubalaena sieboldi 
IW ae SS eit. 5 tener tes seme ote ee Balaenoptera borealis! 
W hale-Speriisiaca ae me Physeter catodon' 
(see also Porpoise) 
c) Arctic 
Narvwhali..., sreatectiee titers. sus Monodon monocerus 
Seal, Bearded or Squareflipper... Erignathus barbatus 
seal, Ringed orJarsoni\s..... Phoca hispida 
WialrusseA tlantios ay. ameter ks Odobenus rosmarus 
Walrus, Pacific................. Odobenus divergens 
Whale, Greenland or Bowhead.. Balaena mysticetus 
Whale, White.................. Delphinapterus leucas' 


(see also Narwhal) 


a) Atlantic 4. Seaweeds 


Carrageen (see Irish Moss) 


Dulseay ee see ee ROU MenICpalmata 
Kelp tack tee oo go speaks pau pe OMINGria SDpe 
MGs irish ere eaten) cries Chondrus crispus' 
Rockweed -.. 0") ...22.2..-00213 Ascophyllummackai etc 
Fucus spp. 

b) Pacific 
Algac, "Rede se 2. Fetes ee Gracilaria spp. 
Kelp i coves erate ge 1 GELOCy STiSaspps 


Nereocystis spp., etc. 


5. Marine Bait Worms 


(Atlantic) 
Bloodworm....................  Glycera dibranchiata' 
Sand wOrnien vee thee ee cee Neanthes (Nereis) virens' 


* The superior number indicates species currently utilized in commercial fishing operations, 
including those caught for bait only but excluding those caught fortuitously in operations 
for other species and those involved only in “subsistence” fishing. Utilization in the 
sport fishery is not indicated. In addition, the list includes species possible of exploitation 
for food or industrial purposes. Some of the commonest trash and forage fishes are also 
listed, but none of rare or sporadic occurrence. In the case of the Arctic, particularly, 
the resources have yet to be fully investigated. 


Appendix C 


TABLES I-VIII 
Table I 


VALUE OF IMPORTS OF MARINE PRODUCTS, UNITED STATES 
AND CANADA, 1955 


? United States Canada 
Fresh or Frozen Fish and Shellfish (thousand dollars) (thousand dollars) 
Whole or Dressed 
WV GEIES IneaMp Pare Necro Srp we LScv aie inso thames creme S iared sro a 
WGMOW IRS Fo Acid eee ree ae EOS 880 
ACKSTOl Crass: Pikicnne meee mes sh creat siete inks tae 67 ~s 
AkGathoutemementercte seca as acai, cats are ox iparecnhe 672 — 
Tkesiiwater thot eerie de select soars orate 987 — 
VAIO PR OSRA NE Se 6 Ce Se ei eta ee eras 58 = 
TRUER OYE | Aten 2 soe Guerre MERE RENE See tia Jean re 18 — 
AK Caner reer Meee eere eet c coe ciererctotoiere tale t wrchotes 76 ot 
RVETHI CUR RE Re haces SEE Gee oulsiereto ake Gies wale 9 — 
SAUTCRS tarred nesehucnc erate < ieiwlcis sine erates! atakeuete sen 231 — 
IBIMCEDIKemeascere era come rist so Pak otter ntiotteat & Suis 9 = 
reSiivwabetalts eek cSt irees ns. hst perme ler niet honet ct les) os 2,159 a 
TEVSL Rs, deed. Bette Coed nition Ce eae 1538 — 
SVAINEYOI NDS, 5, Se oes Aecrea eter Sn sc ee Sa ee Os nee CIEE 5,488 277 
(Croa laveva (loreal (wea a. Aocd cs oan ORenNens fe cat Rea 206 75 
[EERUNTOWUIRS & ohn & ccm rch eect te ns oe eee om 3,187 308 
IMEX ARGS 8 od Oe sree sich or OO.6 OREN OORT ORC 721 2 
Sy ORGIES Tn ee en NR a ee 5 o8 Sicha efatsatots Laces ifolels = 2,000 os 
SHOIRION Ss Sk oo boo acd oS GORE E Odeon MID aioe ees 341 — 
SIO GNGL pe, 5 eB eae a Oe cae er ene OID ESE 22 = 
WVNIT CHD ASS ay eerie ier a cretion coh © see aes ote. aoc aeatey orci 85 — 
FROSELIS LMR Pees IS Sic eo barra neviusholeeatseeusiote we 3 = 
TEI, TMOG a. ato at Gil o aE aie ro ctaerG Cte 1,183 921 
SVAN iced a coda. te PORMRRE & oe DR eReromera ae Croan army 1,230 — 
SIGUA Lee Re 1 a, rita S: Sis awe susgscoucyey louse ueredeye 19,047 — 
Sen) INS HIN es Co Sone heen OD Ono Om acai 151 166 
(CHAI VRILERIE, (GkOsb ik 6 Sooke Boo DEBE Ot Sooo oo oles 208 = 
CLOSES AI, Sad & ERO EES Gp cr een ener rere aR hen Nee 30,103 225 
GASES rir CER a ccs calettionianras hinge cies 318 = 
(CIES CURIIIES. 5 4 ar oseoaeenuooono eens cuadnEs 548 — 
SMUD AN TAWVINS 20 s,s, 2 2. aus = savene yale cia Rieiinn eee 24,532 — 
SCG OS EG esrancr neti nani ute neralem eo asain 907 — 
GREESOS, eo Pa ER Oe Ot acme ict Sere TO 354 490 
INIDETVOIINS oc Bane S GR Oo Re ROS cr rors cc 1,359 = 
Shelliishinns ipsilateral eic crue ieiere te ene does 308 — 
TROVE. pidtee Goce be 3 He icc ote eee Rr ance, Creo Emer 101,041 2,462 
Fillets, Blocks or Slabs 
MOC AMDCTCIE. Goi tartatnti sie oie orc icin eran sos esis Bh 338) — 
Cava tl Cre ar, ac Ah SER ace eB 6,883 a 
PlAdaOck AKC2 o 3 cep ee = wie odin ae miss oho sausiols 5,088 me: 
Frozen blocks, cod, haddock, etc........---..+-- 9,466 — 
Swordnsty filleted: (5 gars ccs secs = eons eee eo 3,397 a 
iS eililbyeti Gravel GAlignil4 apo ooc code au coondGoGe G0G0C 1,591 = 
Freshwater fish, filleted..........-----seesseeeee 5,254 — 
TZIfeTTAGIS? so dob cukaok Go nee GOO ow co 0.a0 00 D0 n0.0 3,847 a 
WTA Nas om beooue coe One GREED obo oa konromiamn 1,449 a 
Fish, filleted, n.¢.s.)-.. 2... cee seer e eens 2,089 —= 
THs cso bo DOAN 6 OOO bP ORES DOD ROD EOD 42,395 Nil 
Total, Fresh or Frozen Fish or Shellfisheacetase rare 143,436 2,462 


1n.e.s. means “not elsewhere specified.” 


2 Less than $500. 
3n.s.p.f. means “not specially provided for.” 
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United States Canada 
(thousand dollars) (thousand dollars) 
Cured Fish 


Cod, haddocketendriedtor salted... ae eee 8,029 52 
Salmon; ipickledisalted@aereee eens ele eee 41 3 
Herring pickled 2h.) steed ee 3,641 367 
Mackerelipickledigunetsscane or chee arene 531 — 
Alewives pickled’ 27 cgepuccr cure sscre cs tiation terre ene 24 — 
Fish picklediorsalted= mn. rr. siete eee 362 81 
Salmonesmokeds ..c a es eee oe eee I 3 
Herring sinokedlom kippercdeai erent aD ss 
Codssmokedion kipperedmmemrs ater 587 = 
Bishysmokedion kipperccd emai raat eet 17 87 
Totalee, eee i HAO ee eee 13,661 593 
Canned Fish 
Sardines arty oe cts ce ee ake ere tee ce 7,625 22 
IANCHOVIES ei. Hee sys eee e eta eee cron eee 2,815 WSs 
RUN A sTIS) eso cee csascr eee Seedoneiss Satie Mota a ee 17,703 467 
Salmon ot Vee ek wets cles roe ene eges aiten- ene 45555 5) 
iHerringssmokedtomkippered@ sense ee 2,243 204 
© os [Rae eter etree is Bc > Aideeons Shs ORE RG ea ole 42 — 
Bishsprepatedionpleschvca iment er err a ee 2.895 546 
Crabimeatpreparcdvomprcsety cUmmn start eae 4,718 2,081 
| Wel os hai eee Net on athe cis cin SOOO OU so 5,073 74 
QOYStCrS: hin cesierk seers eerste tec n= ena eee 673 158 
GLAITIS ss ees oe oe ees ees cn 269 = 
Shellfish ae/S2o5...0-eee ere Shite easier ce heer eee 39 — 
Ota c3). see ahha slate eae aaah ete ck eee ee 48,608 4,912 
Other Fishery Products 
Bish toe 2k:) eee as ocict era ccd hvac or Pine ieee 569 — 
SMU gi Oana mic ey MAG oo CN ae cin OREO cme 6) 44 19 
Oyster shells: crushediomnote rer errr renee eee — 383 
Seaweeds, moss, grasses and kelp................ 1,766 = 
RPO SOR S ii ieee ras cclte OT eRe enc omeve row wot 1,113 — 
Fishsmealy. ieee ae gist peer a trae tea tare roel aoa 44 _— 
Bishtottalsandsretuse see c ee eee ae eee 11,797 105 
Fish*sounds:. 45.0 ceeherne pestign ee cia ico eae ee 58 — 
FPishssoltibless a. on stacortcerteia atone easter neat 257 — 
Pish* DOMES tacincia st: See ee a: ee 413 — 
Fish iversis sate ct acces rete eats Pree eaeee eee ne ete 76 — 
PIshiskinsiaaae be cree ert 2% See ees mer tee 113 — 
Sealskinss seo ccd eens eee Ce ce nee 8 24 
Bishi products, nieisi2 eve ierserins nie cette einer 1,033 1,442 
Spongessmarine productioneer eerie eeeece nee 1,188 76 
Gey en, Angra eared tet on oidekete cto nc Aeron 18,479 2,049 
Fish Oils 
Codioilata.d. hoe ot eae On ae Re een reo 647 a 
Godtliver tolls dens sonnccs noe ea eer are 3,482 139 
Herminozoiltnrne of rcceerie a oes eee eee eee 190 = 
Shanrkgandidogtishioil 2a steered aoe emer ie 390 = 
Halibuteivergo lett sccatek terns icison ence ete 24 if 
Wihalerotleet meters ts tease ieee ctatcec toes eee 4,965 34 
Rish*toulnve:st2 ee ncaae cptterte roe ogee eae 1,657 2,342 
Seale pee FA: to ce teae wae ker ae thls ne — 1 
MO tal ee as Shs ieee ee eee Cokin: & een ae 113355 2235 
Total, All Marine Products ....................-. 235,539 12,539 


1 Includes meat from crabs, clams and shrimps. 
144 2n.e.s. means “not elsewhere specified’. 
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ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


Table V 


NUMBERS AND VALUE OF CAPITAL EQUIPMENT OF THE PRIMARY 
FISHERIES OF CANADA, (Excluding Newfoundland) 1940 to 1954 


Vessels 

Year 

no. value 

(thousand 
dollars) 

1940 | 1,083 3,667 
1941 | 1,163 5,067 
1942 | 1,274 5,862 
1943 | 1,324 6,286 
1944 } 1,581 8,619 
1945 |, 1,794 12,229 
1946 | 1,963 13,229 
1947 || 2,179 13,792 
1948 | 2,285 22,942 
1949 || 2,143 21,796 
1950 || 2,232 26,855 
JOST T2334 32,059 
1952 || 2,369 37,590 
OS Sania 2 de 37,691 
19540125231 38,239 


Boats 
no. value 
(thousand 
dollars) 

38,463 10,698 
36,545 10,267 
36,942 10,578 
36,718 10,929 
36,574 11,021 
36,621 12,353 
38,667 15972 
35,655 18,899 
35,775 19,248 
36,120 22,087 
36,280 24,181 
36,048 27,576 
39,205 29,620 
33,807 32,789 
34,277 32,290 


Total Craft 


no. 


39,546 
37,708 
38,216 
38,042 
385155 
38,415 
40,630 
37,834 
38,060 
38,263 
38,512 
38,379 
37,624 
36,079 
36,508 


value 
dollars) 
14,365 
15,334 
16,440 
17205 
19,640 
24,582 
29,201 
37,691 
42,190 
43,883 
51,036 
59,731 
67,210 
70,480 
70,529 


(thousand | (thousand 


Value of 
Gearand| Total 
Shore Value 
Equipment 
(thousand 

dollars) | dollars) 
11,856 26,221 
122 27,556 
12,638 29,078 
13,905 315120 
15,417 35,057 
16,361 40,943 
18,212 47,413 
20,898 58,589 
25,100 67,290 
25,612 69,495 
29,082 80,118 
32,696 | 92,427 
35,732 102,942 
34,227 104,707 
35,811 106,340 


APPENDIX C 


Table VI 


DISTRIBUTION OF NUMBERS AND GROSS SALES OF FISH 
PROCESSING ESTABLISHMENTS CLASSIFIED BY VALUE OF 
PRODUCTION, WITH PERCENTAGES, ATLANTIC AND 


PACIFIC REGIONS OF CANADA,” 1954 


Ss ee 


Value of production 


(dollars) 


Under 10,000 

10,000 to 24,999 
25,000 to 49,999 
50,000 to 99,999 
100,000 to 199,999 
200,000 to 499,999 
500,000 to 999,999 
1,000,000 to 4,999,999 
5,000,000 and over 


Total 


Value of production 


(dollars) 


Under 10,000 

10,000 to 24,999 
25,000 to 49,999 
50,000 to 99,999 
100,000 to 199,999 
200,000 to 499,999 
500,000 to 999,999 
1,000,000 to 4,999,999 
5,000,000 and over 


Total 


Atlantic Region 


no. 


Atlantic Region 


(thousand 
dollars) 


573.6 
1,156.4 
3,035.2 
5,563.4 

10,338.3 
14,841.0 
11,202.4 
35,677.6 


82,387.9 


Number of Establishments 


% no. 


Pacific Region 


i 


peek feed ek eed KD 


WWORUAD RW 

| OCONKNnwWwWounn 
— 
i=) 


—_ 
(a>} 
i=) 
oO 
oo 
N 


Gross Value of Sales 


(thousand 
YG dollars) 


21.6 
163.4 
435.9 
700.1 
726.6 

B30 5h2 
6,498.1 
59,157.8 


WaAONDoIARY 


he 
WWOONn AW © 


a 


Noe 
i=) NWeNANARK OD 


i=) BRNONWNACH 


— 
S 


Pacific Region 


aS 


| WORK COCO 
WNAIOSANS 


100.0 71,068.7 


ee 


Average value of sales 
per establishment 


163.5 


866.7 


ee nN eee SE 
1 Includes a few firms engaged in marketing but not processing. 
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Table VII 


NUMBERS OF FISHERMEN’, CANADA AND NEWFOUNDLAND, 
1937, 10 11,954 


Year Canada, excluding Newfoundland Canada, including 


Newfoundland Newfoundland 
(thousand) (thousand) (thousand) 

1937 20.8 90. 

1938 TAS 23.8 95.3 
1939 68.9 23.6 92.5 
1940 68.8 Dio’ 90.1 
1941 63.7 17.4 81.2 
1942 61.4 16.5 77.9 
1943 61.5 1S} 5 7/ 80.2 
1944 64.2 PAO 85.2 
1945 Gied 2D 91.0 
1946 (BES 24.5 98.0 
1947 65.4 26.3 Osi 
1948 66.1 26.2 92.3 
1949 64.7 25.0 89.7 
1950 64.9 Die 86.0 
1951 67.1 19.6 86.7 
1952 64.3 17.8 82.1 
1953 G2 16.8 78.9 
1954 63.4 16.3 79.7 


1 There are still a number of obstacles to be overcome in establishing a satisfactory time series for 
number of fishermen for Canada as a whole. At the same time, the above series is considered to 
give a satisfactory indication of the trend in such numbers, particularly if Newfoundland is ex- 
cluded. This report is, of course, concerned mainly with the trend rather than with precise numbers. 


APPENDIX C 


Table VII 


EMPLOYMENT IN FISH PROCESSING PLANTS, PACIFIC COAST 
AND MARITIMES AND QUEBEC, 1917 TO 1954 


Number of Employees 


Year 

Pacific Maritimes 

Coast and Total 

Quebec 
(thousand) (thousand) (thousand) 

1917 AG 10.4 18.0 
1918 8.9 9.6 ISS 
1919 79 10.4 18.3 
1920 eae, ts 18.5 
1921 Dall 9.0 1471 
1922 6.3 10.3 16.6 
1923 6.1 9.3 1524 
1924 6.9 8.6 iis 
1925 Fat 8.8 one 
1926 8.4 9.0 | od! 
1927 8.2 8.5 16.7 
1928 ee, 2 15.4 
1929 7.8 8.6 16.4 
1930 Te 8.4 15, 9 
1931 4.4 8.6 boul 
1932 Abe Ih 9.0 See, 
1933 5.8 8.2 14.0 
1934 6.2 8.6 | 14.8 
1935 6.1 8.3 14.4 
1936 6.6 8.6 Sig? 
1937 5.6 8.4 14.0 
1938 6.1 8.4 14.5 
1939 6.3 8.5 14.8 
1940 vee 76 15.0 
1941 7.9 7.9 15.8 
1942 6.9 8.8 S57 
1943 6.0 9.9 15e9. 
1944 O52) iil cll 17/8 
1945 6.0 cies 5 
1946 6.1 13.3 19.4 
1947 5.0 11.4 16.4 
1948 4.2 12.3 oe 
1949 4.2 11.9 16.1 
1950 3.9 11.0 eee 
1951 4.6 11.5 fox! 
1952 4.0 11.0 aie 
1953 3.8 10.0 13.8 
1954! 4.4 10.4 14.8 


11954 data adjusted to basis of previous years. 
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APPENDIX D 


INDEXES OF PRICES PAID TO FISHERMEN FOR SELECTED SPECIES 
OF, FISH AND OF GENERAL WHOLESALE PRICES, CANADA, 1949 to 1955 
(1949 = 100) 


INDEX 


SALMON (Maritimes & Quebec) 


FLATFISH, excluding Halibut 
(Maritimes & Quebec) 
MACKEREL (Maritimes & Quetec) 


GENERAL WHOLESALE PRICES 


HERRING (Maritimes & Quebec) 


1949 1950 1951 1952 1953 


1954 1955 


FIGURE 7 


INDEX 


GENERAL WHOLESALE PRICES 

x FLOUNDERS & SOLES (British Columbia) 
santas LINGCOD 

SOs (British Columbia ) 


1949 1950 1951 1952 1953 1954 1955 
FIGURE 8 


(Continued on page 158) 
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(Continued from page 157) 


INDEX 


SALMON, All Species 
(British Columbia) 


HERRING (British Columbia) 
GENERAL WHOLESALE PRICES 


HALIBUT (British Columbia) 


1949 1950 1951 1952 1953 1954 1955 


FIGURE 9 


INDEX 


LOBSTERS (Maritimes & Quebec) 


GENERAL WHOLESALE PRICES 


COD (Maritimes & Quebec) 


HADDOCK (Maritimes & Quebec) 


70= 
1949 1950 1951 F952: 1953 1954 1955 
FIGURE 10 
INDEX 
60 


40 


WY PICKEREL (Blue & Yellow) 


20 us ie 
ae aot WZ _-- WHITEFISH 3 


GENERAL WHOLESALE PRICES 


00 
90 


80 


70= 
4 949 1950 1951 1952 1953 1954 1955 


158 FIGURE 11 


CANADIAN LOBSTER EXPORTS IN MILLIONS OF POUNDS 


CANADIAN GROUNDFISH FILLET EXPORTS IN MILLIONS OF POUNDS 


APPENDIX D 
CANADIAN EXPORTS OF LOBSTERS IN SHELL AND UNITED STATES 


POPULATION 1946 to 1955 UNITED STATES CANADIAN 
POPULATION LOBSTER EXPORTS 
(MILLION ) (MILLION POUNDS) 
1946 139.9 18.7 
1947 143.4 15.8 
1948 146.1 19.4 
1949 1487 20.) 
1950 151.4 21.6 
1951 154.4 22.4 
1952 157.0 22.7 
1953 159.6 20.6 
1954 162.4 20.9 
1955 164.5 22.) 
1980 230.0° 343°* 


UNITED STATES CAN. GROUNDFISH 
POPULATION FILLET EXPORTS 
(MILLION ) (MILLION POUNDS) 


1949 148.7 39.3 

130 135 140 145 150 155 160 165 ror nae AAG 
UNITED STATES POPULATION IN MILLIONS 185) a nee 

1952 157.0 57.3 

FIGURE 12 

1953 159.6 627 

1954 162.4 74.0 

1955 164.5 99.6 

1980 230.0* 292.9"* 

CANADIAN EXPORTS OF GROUNDFISH FILLETS (Fresh and Frozen) * ESTIMATED 
AND UNITED STATES POPULATION, 1949 to 1955 ** COMPUTED FROM REGRESSION LINE 


110 


100 


80 


70 


60 


50 


40 


lhe a 150 152 154 156 158 160 162 164 166 


UNITED STATES POPULATION IN MILLIONS 
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FIGURE 13 
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ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


DOMESTIC CONSUMPTION OF CANNED SALMON AND DISPOSABLE INCOME, CANADA, 
1935 - 39 AVERAGE AND 1948 to 1954 


DOMESTIC CONSUMPTION 
OF CANNED SALMON 
(POUNDS PER PERSON) 


3.4 


3.2 - 


3.0 


2.8 -| 


2.6 - 


2.4- 


400 500 600 700 800 900 1,000 
DISPOSABLE INCOME PER PERSON (1949 DOLLARS) 


DISPOSABLE DOMESTIC 
INCOME PER PERSON CONSUMPTION PER PERSON 
(1949 DOLLARS) (POUNDS) 
1935 -39 566 2.4 ‘ 
1948 904 2.9 
1949 899 See 
1950 897 Sal 
1951 913 2.8 
1952 935 3.0 
1953 990 3e2 
1954 934 3.1 
FIGURE 16 
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LANDINGS OF FRESHWATER FISH, ALL SPECIES, CANADA, 


FRESHWATER 
FISH AND UNITED STATES POPULATION, 1949 to 1955 
LANDINGS 
CANADA 
(MILLION POUNDS) UNITED STATES LANDINGS 
POPULATION FRESHWATER FISH, 
120 (Million) CANADA 
(Million Pounds) 

1949 148.7 90.2 
1950 151.4 92.0 

110 1951 154.4 98.4 
1952 157.0 102.9 
1953 159.6 106.2 

100 
1954 162.4 114.4 
1980 230.0* 231.7** 

90 

80 

140 145 150 155 160 165 170 
UNITED STATES POPULATION (MILLION) tae 
FIGURE 25 **Computed from Regression line 
CONSUMPTION OF GROUND FISH FILLETS (NOT INCLUDING FLATFISH) 
oe ee a AND POPULATION, UNITED STATES, 1946 to 1955 
CONSUMPTION 


GROUND FISH FILLETS 
(MILLION POUNDS) 


270 


United States United States 


. 250 Population Domestic 
(Million) Consumption 
(Million Pounds) 
1946 139.9 157.5 
230 1947 (143.4 163.6 
1948 146.1 183.2 
1949 148.7 193.9 
210 1950 151.4 193.8 
1951 154.4 238.1 
1952 157.0 224.0 
190 
1953 159.6 218.5 
1954 162.4 253.8 
1955 164.5 243.6 
170 
1980 230.0* 503.7** 


150 


130 
130 135 140 145 -150 155 160 165 
UNITED STATES POPULATION (MILLION) * Estimated 


FIGURE 26 **=Computed from Regression line 
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DOMESTIC CONSUMPTION OF PICKEREL 
(YELLOW AND BLUE), FRESH AND FROZEN, 
ROUND OR DRESSED, AND POPULATION, 

CANADA, 1949 - 55 


DOMESTIC 
CONSUMP TION 


(million pounds) 


12 


* ESTIMATED 
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DOMESTIC CONSUMPTION OF LAKE TROUT, 
FRESH AND FROZEN, ROUND OR DRESSED, 
AND POPULATION, CANADA, 1949 - 55 


DOMESTIC 
CONSUMP TION 
(million pounds) 


3.0 


2.5 


2.0 


o- 
12 13 14 15 6 
POPULATION 

(million) 
CANADIAN DOMESTIC 
POPULATION CONSUMPTION 
(million) (million pounds) 
1949 13.5 0.72 
1950 13.8 083 
195% 14.0 1.56 
1952 14.4 1.86 
1953 14.8 1.82 
1954 15.2 mw 
1955 15.6 1.14 
1980 26.6° S28 


** COMPUTED FROM REGRESSION LINE 


0 
12 13 14 1s 16 
POPULATION 
million, 
CANADIAN DOMESTIC 
POPULATION CONSUMP TION 
(million) (million pounds) 
1949 13.5 5.5 
1950 13.8 4.6 
1951 14.0 3.2 
1952 14.4 67 
1953 14.8 94 
1954 15.2 11.8 
1955 15.6 11.5; 
1980 26.6* 56.4°° 
FIGURE 27 


FIGURE 28 


APPENDIX D 


‘N3WYSHSId AG GIAIGDIA $IDYd YILSGOT NI NOILVIAVA IVWNOSV4S 


of 3aNDI 
syjuow 
a N oO S Vv f is Ww Vv WwW 4 f 
SS CRSETIRS TIS ie ioe aot ae aa 
re aol 
Ls + 02 
les 4 OF 
iN 
sa ‘ (s}oy40W, Pub siduUDD, 
1 SOUIGWIO) DI}OIS PAON 
\ ‘uomuaysi4 Ag 
\ Or 
peaiaray ad1g aBniaay 
SS els, 
auinw ‘uvawsaysiy Ag 
pantardy 99g abniaay 
ca Sy eke) 
! eS ee Nine es | eel | (eae eNO 
(punog 
aod 
(SS6L °F ES6L ‘SUWIAA FFYHL JO IOVAFAV) ‘VILODS VAON GNV ANIVW © swe5) 
sadug 


4348qo] 


6% ANOS 


syjuoyw 


Cae ene SS ee Sioa a EC 
ip alipaanes (ape mel ae) a | 


sBuipunq 
VSN ‘ouow 


S2IDIS popup 


See ELT 


Ul 4194sqoq] 


jo syiodx3 


upippoun> 


sOyIDW S2IDIS popu 
ur Ayddag 


a a ee eS I Ses 


(spunog punsnoy)) 


(SS6L ©} E961 ‘SYW3A JIYHL JO SIOVYAIAV AIHLNOW) 


169 


000't 


000'% 


000'¢ 


000’r 


000'¢ 


0009 


000'Z 


Ajddag 
434590} 


SALVLS G3LINN ‘113HS NI SY3LSGO1 JO AlddNS NI NOILVINVA IVNOSVW4S 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


6 8% 
Ole 


Sst 
(spunod 
) 


uoudwnsuo7 


9 ¢ S561 
6s FSél 
BS £S6l 
9S ZS6 
SS (Sél 
rs OSél 
es 6rol 
as 8rd 
us “rol 
os OFS 
oF Orél 
cy SESL 


($31D3dS 


SLU ol SS6L 
Zot St vSél 
LE sl S561 
BOL ol CS6L 
UZL VL (S6L 
86 va Osél 
Ttl Al 6P6l 
ett vl B8rdl 
o'et ell LV6L 
06 Gall £rél 
"9 eal. crél 
L6 Cal {rél 
Git al Orél 
(spunod ——(uoujjiw) 
uojojndog 
uoljdwnsuo> 
Ze 3YuNdId 
(SNOW) NOILVINdOd 


ot 


SUYV3A G3lsID3adS ‘WAND 
d31V13¥ GNV) GOD G311VS JO NOILdWNSNOD GNV NOILV1NdOd 


(og 


£€€ 3Yynold 


(SNONIW) NOILVINdOd 


aL St vl Seal) ZL ual ol 5 


SYVIA G3ldIDads ‘VOIVWVE 
(SaID3dS GALVIN GNV) GOD G3L1VS 40 NOILdWNSNOD GNV NOILWINdOd 


Ol oze 


Sl 


of (spunod 


uor)!W) 


uoijdwasuo>y 
te 
(spunog vor}:w) 
HSId G311VS 4O 
NOILdWNSNOD 


St 
(spunog uor||!W) 
HSIJ G3L1vS 4O 
NOILdWNSNOD 


L€ 3nd 
(SNONTIW) NOILvINdOd 


9¢ a4 VG (54 CS (4 (OK4 él 
0@ 
£% S61 
ag rS6l $% 
GG S6l 
OG 756 oe 
EE sot 
EG 0S6t Se 
(a6 6P6l 
BG Brsl or 
GE Ly6l 
(uoyjiu) 
vorpjndog i 4 


(spunog vor) 
HSI4 G3L1VS JO 
NOLdWASNOD 


SS6L °F Lb6l ‘ODIN OLYINd 
($31ID4adS G3LV1SY GNV) GOD d3L1VS 40 NOILdWNSNOD GNV NOILVINdOd 


170 


APPENDIX D 


6@ 


6L 


(suoj 2134ow 


Puosnoys) ysiy 


oz SSél 
O'9E vSél 
69% £96L 
eve 7561 


Ysid Palos 
jo voyduinsuo> 


La SS6l 
By vS6l 
us £561 
ws TS6L 
9S 1o6l 
os osél 
rg 6¥6L 
09 8rél 
es Lv6l 
or ‘ov61 
Se S¥6L 
cv yrél 
6% £rél 
ve tél 
vz ivél 
Bz Orét 
Be 6£6L 
oe 8E6L 
(suo, Buoy 


w) 406g 


PeOg jo uoljduinsuo>y yo uoH2NPosg 


zl 
raat 
raat 
La 


zt 


(soy uoijjiu) 


4oBng jo 
UoHINPOLd 


SS-¥S6L 
VS-ES6L 
ES-ZS6L 
eS-1S6L 
tS-0S61 


rl 


Se aynold 
(SNOL NOINIW) 8vONS JO NOI INGOYd 


et aL tale oa 


K yi's + ee'st =A 


(spunog uosijw) 
HSId GaL1vS 4O 


SS6L OF 1S6L ‘ODI OLNINd 
NOILdWASNOD 


(SzID3dS GaLW1aeY GNV) GODG3aL1VS 4O NOILdWNSNOD GNV ‘SS-PS6t OL LS-0S6L YWONS 4O NOILONGOdd 


ce 

Oz 
FTL 
orl 
6 
Tel 
BZ 
89% 
£92 
Let 
L6E 


98 


(suoy a1yow 
Punsnoyj) ysiy 
Payjog yo UoIjdwinsuo> 40 UoI2Nposg 


oe 
9% 


6€ 


Le 


(suoy Buo} 
uorjjw) s06ns 


Ze6t 
9E6L 
SEs 
vest 
ees 
TES 
Leél 
ogél 
6261 
8261 
L761 
976L 
S76 
vel 
£761 
eZ6L 
1Z6L 


OZ6L 


ve Nols 
(SNOL ONO1 NOITIW) YYONS JO NOWINGOYd 


Z 9 S v € (4 t 


or 

(suoy 248W 
pupsnoys) 
HSid d3aliwS JO 


NOIdWNSNOD 


SS6L °F 0261 ‘VEND 
(SalID4adS G3LV1ad GNV) GOD GaL1lvS JO NOILdWNSNOD GNV YvONsS JO NOILONGOd? 


171 


172 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


PRODUCTION OF SUGAR AND CONSUMPTION OF SALTED COD (AND RELATED SPECIES) 
JAMAICA, 1951 to 1955 


CONSUMPTION 
OF SALTED FISH 
(Million Pounds) 


Production of Sugar Consumption of Salted Fish 
(thousand metric tons) (million pounds) 


272.2 
270.1 
335.5 
10 369.1 


402.9 


150 200 250 300 350 400 450 500 
PRODUCTION OF SUGAR (THOUSAND METRIC TONS) 


FIGURE 36 


EXPORTS OF COFFEE AND CONSUMPTION OF SALTED COD (AND RELATED SPECIES) 


CONSUMPTION BRAZIL, 1951 to 1955 AND AVERAGES 1935-39 AND 1945-49 
OF SALTED FISH * 
(Million Pounds) 


90 


80 


70 Exports Consumption of 
of Coffee Salted Fish 
60 (million bags) (million pounds) 


1935-39 Ave. ues 42.2 


50 1945-49 Ave, 16.3 


40 G 1951 


1952 


30 1953 


1954 
20 
1955 


wn 


10 15 20 25 30 
EXPORTS OF COFFEE (MILLION BAGS) 
FIGURE 37 
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VALUE OF CAPITAL EQUIPMENT IN PRIMARY FISHERIES, CANADA EXCLUDING NEWFOUNDLAND 


Mine (VALUES IN MILLIONS OF CURRENT DOLLARS) 
(million 

dollars) 1940 to 1954 

120 


TOTAL VALUE OF CAPITAL EQUIPMENT 
90 (Including Vessels, Boats, Gear and Shore Equipment) 


75 


VALUE OF ALL FISHING CRAFT 


60 


45 


30 


VALUE OF BOATS 
(i.e. Fishing Craft under 10 Tons) 


on 1942 1944 1946 ~ 1948 1950 1952 1954 


FIGURE 38 
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NUMBER OF FISHERMEN 
NEWFOUNDLAND; CANADA, EXCLUDING NEWFOUNDLAND; AND CANADA INCLUDING NEWFOUNDLAND 


THOUSANDS 1937 to 1954 
100 eae ear 


90 


CANADA, INCLUDING NEWFOUNDLAND 
80 


60 


CANADA, EXCLUDING NEWFOUNDLAND 


50 


40 


30 


20 


NEWFOUNDLAND 


1937 1939 1941 1943 1945 1947 1949 1951 1953 


FIGURE 39 
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FOOTNOTES 


om 


to 
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Chapter 1 


This chapter is based on a longer article, prepared by one of the writers 
of the present report, for the Encyclopedia Canadiana. 


Innis, H. A., The Cod Fisheries: The History of an International 
Economy, rev. ed., Toronto, 1954, p. 52. 


It was superseded in that year by a reciprocal arrangement between 
Canada and the United States which in turn was discontinued in 1924. 
Modus vivendi privileges for U. S. vessels in Canadian ports, and for 
Canadian vessels in U. S. ports, were revived in a modified form in 
1933. In 1950 the Pacific Coast Privileges Act confirmed the arrange- 
ment, making annual legislation for the purpose unnecessary. 


Lunenburg schooners began to fish the Grand Bank in 1873. 


Efficiency is relative to technical progress. Restriction on the use of 
traps in the Pacific salmon fisheries after 1930, on response to pressure 
from gill-netting interests, was an instance of the self-frustrating policy 
referred to. As an instrument of production, however, the trap has a 
serious fault: since it is stationary, its operating season tends to be 
short and its output unstable. In the intervening period, therefore it 
may have been superseded by mobile fishing craft like the purse-seiner 
equipped to locate and maintain contact with the fish runs. 


The index of wholesale prices for fishery products has been running 
40 to 50 points above the index of general wholesale prices (both on 
a 1935-39 base), but the former index is heavily influenced by the 
rise in prices of canned and other salmon products which comprise 
over 25% of the weighting. 


The appearance of outlets for pre-cooked foods, including “fish sticks”, 
is the latest manifestation of the trend. 


See ps 120 en, seq: 


Chapter 2 


The elevated or shoal areas of the continental shelf. 


? There are several commercially significant species of marine mammals 


oo 


and seaweeds also. 


The classification is based wholly on commercial considerations and, 
of course, has no biological significance. 
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“ The total stock of fish species is estimated by dividing the rate of 
utilization, i.e. the rate of removal from the population by fishing, into 
the catch. The rates of utilization are derived from records of the 
recovery of tagged or marked fish, from comparaisons of catch with 
escapement, e.g. in the case of anadramous species, and sometimes 
from information of a cruder nature. In many, perhaps most, cases 
the data available for this purpose are inadequate and the degree of 
precision achieved in the estimation of total stocks is largely dependent 
on the artistry of the scientific staff. For the major fisheries, at least, 
it is considered to be reasonably high. 


The halibut stocks of the Gulf of Alaska are included but not, for 
example, the groundfish stocks of George’s Bank (off the New England 
coast) and the west coast of Greenland. See map, Appendix A. 


a 


The tables and the accompanying text summarize a detailed compila- 
tion of the data available at present on Canada’s fishery resources, 
prepared by Dr. W. E. Ricker with the help of colleagues on the staff 
of the Fisheries Research Board of Canada. Regrettably, space does 
not permit acknowledgment in full of the sources drawn upon. 


a 


It is difficult to distinguish the effects of fishing on the size of a stock 
from those due to variation in environmental conditions when, as is 
usually the case, the direction and extent of the latter are unknown. 


@ 


These are the long-run or equilibrium effects of a change in the inten- 
sity of fishing. The immediate effect of increased intensity, other 
things being equal, is always a larger catch for the current season and 
the immediate effect of decreased intensity always a smaller catch. 
The short-term effects thus tend to obscure the ultimate result. 


Gordon, H. S., “An Economic Approach to the Optimum Utilization 
of Fishery Resources”, The Journal of the Fisheries Research Board 
of Canada, Vol. 10, (7), 1953. 


See the discussion infra of the organization of the primary fishing in- 
dustry and the question of management policy, p. 110. 


1 


=) 


Except halibut, g.v. infra. 
Including three separate species. 
Negligible quantity. 

Including two separate species. 


Including four separate species, but excluding Halibut and Greenland 
Halibut. 


Including four separate species. 


pt 


Q 


* Unknown but probably very large. 


176 * Including ten out of some two dozen separate species. 


19 


32 


37 


40 


4 


H 
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Including five species of major importance. 

Some ten or more species, including scrap fish. 

So called because normally found on or close to the sea bottom. 
Also known as Rosefish and Ocean Perch. 

Commonly known also as Greysole. 

Also called Whiting. 

Commonly known as Catfish. 

Known locally as Turbot. 


Including Barn-door Skate, Big Skate, Thorny Skate and Spinytailed 
Skate, the first three being the most important. 


That is, the production of meal and oil. 


The principal species are Lemon Sole, Brill, Rock Sole, Butter Sole 
and Dover Sole. 


With reference to Pacific dogfish, see the remarks above on the 
Atlantic species. 


Negligible quantity. 
The use of drag-nets is prohibited because of the contingent destruc- 
tion of immature fish. 


This was the first international agreement contracted by Canada as an 
independent nation. 


Also known as Chinook Salmon. 

That is, periodically ascending streams from the sea for breeding 
purposes. | 

The species are widely dispersed in the Pacific ocean, and may be the 
object of a pelagic, i.e. open sea, fishery in its western reaches. 

The use of traps is severely restricted. 

Resulting, evidently, from railway building operations. 

The potentialities for locating new sockeye stocks on the Fraser are 
comparatively insignificant. 


One should be reminded at this point, perhaps, that the causal connec- 
tion in fact has not been established and that the predicted cooling 
is not certain to occur. 


The adult egg-carrying females are known as berried lobsters. 


Resembling somewhat the situation in the Pacific halibut fishery, lobs- 
tering operations tend to become over-capitalized except where groups 
of fishermen have organized voluntarily to control participation and 
investment in the local fishery. 
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Unknown. 
Less than half unit. 


° No change. 


Shucked weight approximately one-ninth of this figure. 


“ Including two separate species. 


* Including eight separate species. 


Including two separate species. 
These figures represent numbers of animals, not weight. 


Irish moss only. 


~ Including three separate species. 


Including seven separate species. 


Markerel is a food fish of superior quality but its preservation presents 
some technological difficulties. 


* Also known as Gasperot. 


The forecast does not take into account the possible incidence of epi- 
demic disease, like that which decimated the Prince Edward Island 
stocks in the 1920’s and now threatens those of New Brunswick. Its 
effects, if unchecked, could reduce the fishery to an insignificant level 
for ten years or longer and might inflict permanent damage. 


" Also called the Cherrystone Clam and the Hard-shelled Clam. 


There are actually two species: a native one and another introduced 
from Japan, the latter being now the more important. 


Whale meat is becoming an important item of food on fur ranches, 
both in British Columbia and in Newfoundland. 


Late in 1955, negotiations for a new treaty began among Canada, 
Japan, the U.S. and the U.S.S.R. As this is being written, no agree- 
ment had been announced. 


The other fishery resources of the Arctic seas are not discussed here. 
Their exploration and evaluation is in an early stage. In general, the 
slow growth and low metabolism prevailing in Arctic waters precludes 
the expectation of large sustained yields from fish stocks. On the 
whole, these cannot be the basis of much more that subsistence fish- 
eries for the native population. 


* The Canadian zones, that is. 


Commonly known as Pickerel and Wall-eyed Pike, and including Yel- 
low Pike-perch and Blue Pike-perch. 


Including Lake Herring and Tullibee. 


* Also known as Northern Pike, Jackfish, etc. 
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Or Lake Trout. 


Including Burbot, Carp, Catfish, Drum, Goldeye, Mullet, Saugers, 
Smelt (an anadromous species introduced to the Great Lakes), Stur- 
geon and others. 


~ The Convention, between Canada and the United States, was ratified in 


1955. It provides for a co-ordinated research and management pro- 
gramme. The most urgent immediate objective is the elimination of the 
predator lamprey, an intruder from the sea, which has almost destroyed 
the trout stocks of the Great Lakes. Apart from that, there has been a 
long-run tendency for some of the more valuable species to decrease in 
abundance and to be replaced by less valuable ones. Further questions 
for investigation are whether the latter have actually increased in sup- 
ply or are merely more heavily fished, and what share in responsibi- 
lity for the shift in species should be assigned to selective fishing, to 
climatic change and to increased sediment and nutrients, resulting from 
intensified agriculture and from urban sewage. 


Chapter 3 


Tarr, H.L.A., Control of Bacterial Spoilage of Fish with Antibiotics, 
Studies Series No. 438, Fisheries Research Board of Canada, 1955. 


Gibbons, N. E. and Reed, G. B., The effect of Autolysis in Sterile Tis- 
sues on Subsequent Bacterial Decomposition, Studies Series No. 96, 
Fisheries Research Board of Canada, 1930. 

Tarr, H.L.A., Microbiological Deterioration of Fish, Post Mortem, Its 
Detection and Control, Bacteriological Review, Vol. 18, No. 1, Fish- 
eries Research Board of Canada,March, 1954. 


MacCallum, W.A., Fish Handling and Hold Construction in Canadian 
North Atlantic Trawlers, Fisheries Research Board of Canada, 1955. 


* This is also true with reference to the newly developed use of refrige- 


—) 


rated sea water. See Transport and Storage of Fish in Refrigerated 
Seawater, Progress Report of the Pacific Coast Stations, Part I-IV, 
Fisheries Research Board of Canada, 1955. 


Young, O.C. Quality of Fresh and Frozen Fish and Facilities for 
Freezing, Storing and Transporting Fisheries Products, Studies Series 
No. 309, Fisheries Research Board of Canada, 1950. 


* Castell, C.H. and Greenough, M.E., Spoilage of Fish in Vessels at Sea, 


Effect of the Removal of Gills on Rate of Spoilage, Journal of the 
Fisheries Research Board of Canada, Vol. 13, (3), 1956. 


* Quick Frozen Foods, Waffle Corporation of America, February, 1956. 


© 


This and later descriptions of the history of fish preservation are taken 
from Cutting, C. L., Fish Saving, London, 1954. 


Ve: 


180 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


10 


16 


1? 


18 


19 


20 


Tarr, H. L. A., op. cit. p. 4. 


Tarr, H. L. A., Oxidative Rancidity in Frozen Fish, Studies Series 
No. 424, Fisheries Research Board of Canada, reprint, 1955. 


Cuttine, Cele yop scispat2: 


The Technology of Herring Utilization, Director of Fisheries, Bergen, 
1953. 


Page 1, supra. 


Later the operators moved their primitive machinery to a base on the 
Sacramento River to can Pacific salmon and the industry gradually 
spread northward, eventually reaching the Aleutians. Cf. p. 0, supra. 


The terms “iced”, “chilled” and “fresh” are synonymous. The current 
usage in the trade today favours “fresh” and it is used in what follows. 


Tressler, D. K., and Evers, C. F., The Freezing Preservation of Foods, 
New York, 1943. 


Young, O. C., Food Technology, Vol. 4, Studies Series No. 447, 
Fisheries Research Board of Canada, 1950. 


Cutting, (Cab popuct-.pe29G, 

‘Frozen fish have commonly been found to be in poor condition apart 
from any spoilage due to decomposition before freezing took place. In 
extreme cases a tough, spongy, tasteless mass is what remains after 
thawing. Investigation has shown that this condition results from slow 
freezing and long storage under unfavourable conditions. If frozen 
fish are to have the qualities of fresh fish, which are so necessary for 
the appreciation of the consumer, it is now generally admitted that 
rapid freezing is essential.” The Royal Commission Investigating the 
Fisheries of the Maritime Provinces and the Magdalen Islands, Report, 
Ottawa, 1928, p. 68. 

On the Canadian Atlantic Coast, filleting and freezing in shore 
plants began to be explored about 50 years ago. The same combina- 
tion had been experimented with at sea but the results, from both a 
technical and a financial standpoint, had been disappointing. Cf. 
Cutting, C, Latopscits p. 300 er sed: 


Huntsman, A. Y., The Processing and Handling of Frozen Fish, as 
Exemplified by Ice Fillets, Biological Board of Canada, Bulletin 
No. XX, 1931. 


The labelling regulations under the Meat and Canned Foods and the 
Fish Inspection Acts require the identification of species on packages 
and cans. 


Although there are no precise estimates of the retail value of all fishery 
products, it is probable that it amounts to $400 to $450 million an- 
nually, or less than 2% of the G.N. P. 
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Fisheries Statistics of Canada, D. B. S., 1953. 
Trade of Canada, D.B.S., 1955, n.o.p. means “not otherwise provided 


39 


for”. 
Unpublished documentation, Department of Fisheries. 


Including n.o.p. groups. 


Chapter 4 


Newfoundland Fisheries Board, Annual Reports. 


In the annual price negotiations in British Columbia, strikes and stop- 
pages are a matter of record and some have been extensive. In New- 
foundland there have been years when there were threats to “burn the 
boats”, but general and concerted activity evidently has not been 
possible. 


There is a substantial mail order business during the cold months 
which provides a market coverage to rural areas adjacent to the prin- 
cipal market centres both in the United States and Canada. In 1953 
there was a sharp break in the market for species from northern lakes 
and one of the reasons advanced for the break was the mild winter, 
which had practically stopped mail order sales. 


See Table VI. 


For several years the Department of Fisheries has provided fish prices 
to the C.B.C. for use in daily broadcasts to fishermen. In the absence 
of a market, the prices are obtained from individual buyers or sellers 
at important fishing ports. Canadian fishermen along the Atlantic 
Coast also receive reports of prices broadcast from U.S. ports. These 
are an important source of information about species like lobsters 
and swordfish. 


Until very recently studies of food consumption in North America 
were concerned with agricultural products. The inclusion of fishery 
items was largely a matter of whim. Earlier studies, including those 
conducted in the United Kingdom, were of a budgetary nature and were 
concerned with the food supplies of the “lower classes”. 


Innis, H. A., op. cit., passim. 

Coping, C.L., op..cit:, p:.118,et seq. 

The Royal Commission Investigating the Fisheries of the Maritime 
Provinces and the Magdalen Islands, op. cit., passim. 


The practices of individual firms vary considerably in the degree to 
which they oversee or, in some cases, control the distribution of their 
own products. Some canneries pack under chain brands (custom 
packing) and their identification with the product ceases with delivery 
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to the buyer. Other companies pack only under their own labels 
and maintain a large measure of control through ownership of interior 
stocks, brand advertising and regional sales representation. 

In 1952-53 the Fisheries Association of British Columbia sent re- 
presentatives to the United Kingdom to explore the possibilities of 
linked trade, i.e. industry-encouraged trade to provide dollars for the 
purchase of salmon from the sale of production requisites to the British 
Columbia fishing industry. 
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The Royal Commission Investigating the Fisheries of the Maritime 
Provinces and the Magdalen Islands, op. cit., p. 40. 
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Stated by representatives of the trade at a meeting held in Ottawa, 
April, 1956. 

” Mackay, R. A., (Ed.), Newfoundland: Economic, Diplomatic and 
Strategic Studies, Toronto, 1946, p. 114. 

Newfoundland Fisheries Development Committee, Report, St. John’s, 
1953, pp. 14 and 79. 


Legislation for the establishment of the Newfoundland Fisheries Board 
was passed by the Commission of Government in 1936. Among its 
wide powers, the Board was authorized to license exports. As export 
groups were set up to sell in particular markets, e.g. Portugal, Puerto 
Rico, Jamaica, Spain and Brazil, the Board issued licences for export 
to these markets solely to the particular group concerned (Dept. of 
Fisheries files). 


Under licences issued by the Newfoundland Fisheries Board. 
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* Letter from the Acting Chairman, dated Aug. 7, 1947, conveying the 
conditions attached to the exclusive right of export by the Commission 
of Government. 


In the important Mediterranean markets, imports were subject to 
varying degrees of government control. 


Hw 
a 


Attempts by other exporters to break into these markets, using price 
cr commission advantages, were frequent and the management and 
NAFEL directors have had to expend considerable time and effort 
in attempts to repair the dykes. 


* On the 1949 operation in Newfoundland, the Board had an operating 
loss of $82,564. Deficiency payments to fishermen (on 1950.,pro- 
duction) were $447,539 for Labrador fish and $800,000 for shore 
fish. The deficiency payment on 1953 production was $646,984, and 
$900,000 was spent for relief purchases (for shipment to Greece and 
Korea) of Canadian Atlantic salted fish produced in 1953. 


Newfoundland shore fish is culled when purchased from fishermen, 
and graded prior to export into the following classes (size classes not 
shown): Prime Spanish, Choice Spanish, Prime Italian, Choice Italian, 
Madeira, Thirds, West India, Tomcods, and Bim. 
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The question of the optimum storage period for light salted fish— 
the common Newfoundland type—is being studied, but there appears 
to be general agreement that the period could be lengthened by cool 
storage. 

The magnitude of the grade differentials is illustrated in the following 
data for the 1953-54 marketing season: 


Average Export Prices, Dollars per Quintal (112 Ib.) 
Newfoundland shore fish (small), f.a.s. bulk 


Grade (Dollars) 
NICECHaGLaDice |... te See te 18.14 
NEaGeIra were ly eae el TRO, ae 14.43 
ihundsmee Vie Sele ave Waly RENEE S 12.84 
Ee MCOUMS es sir nL AOE Oe mere jeg 13.08 
DV ECtaL TCI A aca eAcewmte eile et sal 1 12:16 


~ Published data on fish processing establishments do not differentiate 


between the processes used, i.e. canning, salting, etc. A survey of 
plants producing fresh and frozen fish, carried out by the Depart- 
ment of Fisheries in 1954, covered 600 establishments across the 
country. 

An example of the complexity of organization is shown in the section 
of the Canadian Fisheries Annual, published by National Business 
Publications Limited, Gardenvale, P.Q., which provides a_ partial 
directory of fish processing firms and an indication of their products. 
In 1954 the sales value of factory shipments of 586 fish processing 
establishments was $153.4 million. About 7% of the establishments 
sold 65% of this total. See Table VI. 


” The value of sales by fishermen in any year is about equally divided 


between these three types of market. The estimated landed value of 
fish bought at negotiated prices in 1955 was about $29 million, at 
leadership prices $29 million and at market prices $33 million. 

For details of typical lay arrangements see J. Proskie et al., Analysis 
of the Fishing Operations of 99 Long-Liners and Draggers in the 
Atlantic Provinces — 1954, Department of Fisheries, Ottawa, 1955. 


Utilization of cod landings, Maritimes and Quebec, 1955. 


Form % 
Presive dressed centre st, een 1.9 
TRCSUMaiLeeCien- oF Men eee ke a ee 4.5 
BTOZeie MAkeSSCO MEI tt ee On eon, 0.3 
Rrozen wileted “ie re hE eR ere 29.3 
SMMOKeG sete a eAte.. ste oles, Mh sear kad 2.0 
Salted Memiakh se... Tee AOR eas 61.7 
CUTS aa i 2) Oe ie Oh 0.3 
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* See Appendix C. 


* To some extent the continued use of the smallest practical measure 


of weight may be explained by the large amount of manual labour 
that was, and still is in some areas, associated with fishing. When 
nets or lines were lifted manually, when boats were rowed to and 
from the grounds and when the catch was pronged to the wharf one 
fish at a time, the weight that could be handled by one man was so 
small that the pound was a logical unit of measurement. In the sardine 
industry of New Brunswick, however, the fish caught are so small 
that they are seined and brailed by the thousand and the traditional 
unit is the hogshead, which is supposed to be 1,000 Ib. but generally 
is the quantity of fish that can be put into a seine-boat without 
sinking it. 


*® Tarr, H.L.A., Control of Bacterial Spoilage of Fish with Antibiotics, 
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Studies Series No. 438, Fisheries Research Board of Canada, 1955. 


Prices at plant are obtained by dividing the marketed value of any 
product by the quantity marketed during the year. Annual figures 
of this kind do not, of course, reveal the important changes that may 
take place during the year and, by definition, include inventories at 
the end of the year which are valued largely at the whim of the plant 
operator and which may subsequently be sold at a different price. 


The principal use of marketed-value data is the measurement 
of the value added by the processing industry. For several important 
items the concept is related to the facts—for example in canned, 
frozen and smoked products. For these there is a definite, and 
substantial, value added to the raw fish by the plant process. It has 
aiready been noted, however, that several important commodities are 
processed by fishermen working alone or in small groups, and the 
manufacturing or industry concept does not apply in such cases. This 
situation is largely confined to the Atlantic Coast and involves such 
commodities as “shore” cod, pickled herring and mackerel and 
bloaters. In the case of fresh fish, there is a minimum value added 
at the first stage of distribution. Fish received from producers are 
generally sized, boxed and iced, but the main costs are largely those 
resulting from assembly and selling—as opposed to manufacturing. 
Fresh fish is produced, to some extent, in all the provinces and is 
the characteristic form involved in the distribution of freshwater species. 


The calculation of the marketed value of the entire fishing 
industry, therefore, involves a rather complicated statistical mani- 
pulation based upon a detailed knowledge of the methods used in 
the variety of individual industries. At the same time, it represents 
a compromise in definition because of the inclusion of products or 
services which would not ordinarily be associated with industry or 
manufacturing. 


32 


33 


3 


a 


39 


40 


APPENDIX E 


These data are published monthly in the Trade oy Canada reports 
and are based upon exporters’ statements showing the number of 
packages in the shipment, the net weight of contents and the value 
(or selling price) f.o.b. plant. One of the major statistical difficulties 
in this field relates to the data for case goods. The official figures 
are reported in hundredweights in order to provide a common de- 
nominator for the summing of quantities. Production figures, on the 
other hand, are compiled in case units. To arrive at export prices 
per case, therefore, it is necessary to convert hundredweights to cases 
for division into the value figures. This could be done reasonably 
accurately, by accepted conversion factors, if the data furnished on 
the export form were consistently net weights. Unfortunately, this is 
not so and gross weight, including tare, is commonly reported. In 
some instances, the difference between gross and net weights is 25% 
of the lower figure. The result of this on derived prices is obvious. 
This situation also has important implications for the calculation of 
domestic consumption. 


These series are found in the Monthly Review of Canadian Fishery 
Statistics, D. B. S., Ottawa. 


Newfoundland Fisheries Development Committee, op. cit., p. 11. 


Van Vliet, W.W., Preliminary Survey of the Inland Fisheries of the 
Prairie Provinces, Ottawa, 1948. 


Campbell, B.A., and Buchanan, D.R., Economic Survey of Salmon 
Fishermen in British Columbia: Interim Report, Ottawa, 1953. 


Proskie, J., op. cit. 
Buchanan, D.R., Progress Report on the Economic Survey of Salmon 
Fishermen in British Columbia, 1953 and 1954, Ottawa, 1956. 


Data in these series are only available for the Newfoundland fisheries 
from 1953, and the abbreviation “M & Q” refers to data for Nova 
Scotia, New Brunswick, Prince Edward Island and Quebec. 


Based upon average prices to fishermen, 1949-55. 


In general, this trend towards exploitation of the northern lakes affects 
all the freshwater species to some degree. 


For Atlantic species, the averages include 1953, 1954 and 1955 only, 
to allow inclusion of Newfoundland data which is not available prior 
to 1953. For inland species the averages are for the years 1949 to 
1954, and for Pacific species 1949 to 1955. 


There are minor species, e.g. sturgeon, B.C. crabs, Atlantic halibut, 
scallops and oysters which are caught from limited stocks. Con- 
servation measures may, or may not be in effect, but the value level 
and price appreciation relations apply. 
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In the Maritime Provinces and Quebec, cod landings were down con- 
siderably in subsequent years from 1950 levels. Special efforts were 
made to catch haddock and flatfish (plaice, witch and yellowtail or 
dab). The comparative figures on landings are: 


Species Landings (in mill. Ib.) 

1950 1952 1953 1954 1955 
Cod> wartenwae 250.0 238.6 189.3 197.9 196.3 
Haddock ere 47.3 54.9 Dee) Lied, S22 
Flattisiipeee eee 16.0 42.8 46.5 39.7 64.0 


Wholesalers and brokers put it more simply. There is one trade for 
salmon and a different one for frozen groundfish. The price of one 
has nothing to do with the other. A member of the trade, who 
probably has never heard of Veblen, stated in this connection that 
some of his special accounts buy salmon at the price mentioned because 
they like to buy expensive food. 


° More detailed analysis of demand factors is contained in a later section 


which deals with the projection of domestic and export requirements. 


Trends in the general price index and disposable income in Canada 
and the United States are quite similar from 1935 to 1955, and the 
statement above can be applied to both countries insofar as the domestic 
production and exports of Canadian fishery products are concerned. 


* Not including Newfoundland production. 


For comment on the significance of the labour provided by fishermen 
in processing, see p. O00. 


1954 prices. 


Information on the marketed values of some important commodities 
is not available for 1955. 


The comparison between the prices of cod and its products is weak- 
ened by the movement of salted cod in the wet state from New- 
foundland to Nova Scotia for finishing in mechanical dryers. The 
saltbulk price embodies costs for fishermen’s labour in heading, 
splitting, salting and piling operations, in addition to some overhead 
and supply costs borne by fishermen. In Newfoundland these costs 
are included in the raw material value of the fish, and the com- 
parability of prices at primary and secondary levels is thus lesséned. 


That is, salted cod produced from catches inshore, as contrasted with 
that formerly produced by the bank fishery. 


Chapter 5 


“As recently as 1950, the average supermarket carried 1,500 brands; 
today the average is 4,000 and some of the larger stores carry as many 
as 5,000. In 1954 the Scripps-Howard newspaper chain found some 
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12,039 grocery brands in 15 different cities. There were, for example, 
41 brands of packaged dry baby cereals. There were 94 brands of 
other cold cereals.” Consumer Reports, May, 1956. p. 255. 


* See Table I, Appendix B. 
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There are offsetting trends within the overriding one, e.g. the effect of 
Engel’s law may be offset by a change in the age or sex ratio, or a 
trend away from low-priced carbohydrate foods may be offset by a 
trend to higher priced foods bought in smaller quantities. 


“Fish have been called “The bottom rung of the economic ladder of 
meat’. White, D. J., The New England Fishing Industry, Harvard 
University Press, 1954, p. 114. 


* Special consideration is given to the demand for salted groundfish, 


a 


which is not sold in substantial quantities in North America, in a 
later section. 


Cf. Daly, R. F., The Long-Run Demand for Farm Products, Agricul- 
tural Economics Research, U.S. Dept. of A., July 1956, p. 86. 

See Charts 12 and 13 for examples of the relation between exports and 
U.S. population. 


" From whole fish only, i.e. herring. 
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See p. 94 et seq. 


Lobster canning in New England amounts to only a few thousand 
cases annually. 

In comparison with the tariff on salmon in cans, the rate on dressed 
salmon is 1142 ¢ per pound. 


The smoked products sold in North America have to be distributed 
under refrigerated conditions. 


* Crustaceans and molluscs. 


The United States also imports several million pounds annually, mainly 
from Japan. 


To a considerable extent the substitution may take place through 
ignorance of the differentiation that exists. Fillets may well be fillets 
irrespective of species, and the salmons may be no more than pink 
fleshed fish which always seem quite expensive. 


Cpe vanVliet WoW.,0ps Citi p.2) = 2: 


For example, the U.S. Tarif groups these species in item 717b, and 
investigations before the U.S. Tariff Commission are referred to as 
Hearings on Groundfish Fillets, although flatfish fillets are not included. 


* References to some aspects of the transportation factor in the mar- 


keting of fishery products are found in, e.g. Newfoundland Fisheries 
Development Committee, op. cit., Pp. 83 et seq; Gordon, H. S., The 
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Fishing Industry of Prince Edward Island, Ottawa, 1952, p. 44; Trade 
News, Department of Fisheries, October, 1949, p. 27 et seq. 


Union with Newfoundland in 1949 added appreciably to Canadian 
exports. 


The quota is calculated annually on the basis of consumption in the 
the United States over the previous three years and is administered on 
a quarterly breakdown of the annual total. 


Flatfish are not included in U.S. statistics of fillet consumption, so the 
species involved in this particular calculation include cod, haddock, 
hake, pollock, cusk, redfish and wolffish. The contribution of fillets 
of flatfish to Canadian exports of the total groundfish group is rela- 
tively minor, and the fact that they are not included in the U.S. con- 
sumption figures in this connection is not significant for the purpose 
here. 


See, for example: Consumer Preferences for Breaded Shrimp and 
Fish Sticks, 1954, U.S. Fish and Wildlife Service, Fishery Leaflet 422, 
1955, p. 13: “The number of homes serving fish and shellfish as main 
meals at least once a month ranges from about 70% to 85% (of the 
homes sampled). This percentage is lowest in the south and highest in 
the North Eastern States.” A similar situation is described for the 
Canadian population in the data gathered by the D.B.S. in connection 
with surveys of food purchases by urban families. Unpublished 
material collected by the Bureau suggests that, in some major cities, 
purchases of fresh and frozen fishery products is restricted, habitually, 
to 50% or 60% of the population in these cities. 


The U.S. tariff, 20% ad valorem on uncooked and 30% on cooked 
fish sticks, rules out competition from Canadian processors. 


See p. 85, supra. 


It is interesting to speculate about the extent to which business expense 
accounts finance expensive restaurant meals, including lobster dinners. 
If this type of expense were not deductible for tax purposes, the de- 
mand for lobster in North America might sag appreciably. 


Cf. Gordon, H. S., op. cit., p. 10. 


In Nova Scotia the de-boning process has been transferred largely from 
plants to homes in an attempt to bring costs into line with returns from 
the markets. Women and girls remove the bones from the wet salted 
fish that is delivered to them by truck but the lower costs that result 
from the use of this particular type of labour cannot be relied upon in 
considering production levels of the future. 


“ The effects of Civil War created an abnormal situation in Spain in 


1939% 


APPENDIX E 


* Imports plus production, or imports only, are assumed to represent 
total consumption. No adjustment has been made for year-end stocks, 
as these data are unavailable for most countries. 


Cf. McCarthy, J. P. and Tausz, J., Salt Fish Industry in Hong Kong, 
The Government Printer, Hong Kong, p. 11. “Though some (salted 
fish) are made into fish paste, yet others are cooked as they are and 
taken with the daily rice as a condiment.” 


Gerhardsen, G. M., Salted Cod and Related Species, F.A.O. Fisheries 


Unpublished documentation, Department of Fisheries. 
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(a) “In 1937, the Santa Cruz Oil Company of San Francisco made an 
agreement with the Commission of Government to establish two plants 
for the manufacture of herring meal and herring oil in Newfoundland, 
a permanent plant at Argentia and a floating plant to operate on the 
Labrador. The Government subsidized the scheme to the extent of 
$225,000 and gave it monopoly rights for twelve years in Placentia 
and Fortune Bays and fifteen years on the Labrador coast. After a 
short operating period they were closed as herring were not to be had 
in sufficient quantities.” MacKay, R. A., (ed.), op. cit., p. 87. 

(b) In 1953, according to press reports, Mercury Fisheries Ltd. ob- 
tained a large loan from the Nova Scotia government to establish a 
new herring processing industry on the Atlantic Coast. This venture 
also failed and among the reasons advanced was the difficulty in ob- 
taining a dependable supply of raw material. 


Chapter 6 


ray 


The discussion of technology here and in other parts of the study has 
benefited from information provided in a special report prepared 
for this purpose by Dr. N. M. Carter, with the assistance of other 
members of the Fisheries Research Board staff. 


to 


The problems of optimal allocation of resources in the fishing industry 
have been discussed by Gordon, H. S., “The Economic Theory of a 
Common-Property Resource: the Fishery,” The Journal of Political 
Economy, Vol. LXII, No. 2, pp. 124-142, and Scott, A., “The 
Fishery: the Objectives of Sole Ownership,” ibid., Vol. LXIH, No. 2, 
pp. 116 - 124. 


Common techniques for control of fishing in inland and territorial 
waters include, among others, licensing, quotas on total or individual 
catches, and limitation of fishing in certain seasons or areas. Precise 
control over time with any one or a combination of such methods 
is often difficult. In waters beyond Canada’s three-mile limit, the fish 
resources may, subject to the international limitations noted, be freely 
exploited by fishermen of all nations, except that, in the case of 
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draggers of Canadian registry over 65 feet in length, there is a prohi- 
bition against fishing within 12 miles of the coast of all Atlantic 
provinces except Newfoundland. 


These averages should be considered merely as approximations of 
the capitalization per enterprise in each region. 


The calculations are taken from Proskie, J., Production Studies, Vol. 
5, Part 1 (1955), Markets and Economics Service, Department of 
Fisheries, Ottawa, 1956. 


Row and sail boats not included. 


These calculations are based on data gathered in field surveys in 1953 
and 1954. See Buchanan, D. R., and Campbell, B. A., An Economic 
Survey of Salmon Fishermen in British Columbia, 1953 and 1954, 
manuscript report soon to be published by the Markets and Economics 
Service, Department of Fisheries, Ottawa. 


Statistics are not precise because data on freshwater fish processing 
are still rather meagre. 


See p. 80, infra. 
All sums in current dollars. 


The Fisheries Association of British Columbia, Submission to the 
Royal Commission on Canada’s Economic Prospects, Vancouver, 
November, 1955. 


In personal interviews with officials of the Department of Fisheries. 
See footnote p. 128. 
Applicable also to lobster traps. 


In the main, the most urgent requirements are those of the curing 
(salting and drying) branch of the industry on the Atlantic Coast, 
although there is considerable scope for improvement in the efficiency 
of filleting operations, for example, on the Pacific Coast and in the 
inland area also. The release of the Newfoundland cod fishermen 
from the serious limitations of shore curing appears to depend upon 
the extent to which this operation can be centralized in large-scale 
drying plants. : 


It is also controlled in some areas by the peculiar spawning habits 
of the various species and in some cases by conservation regulations. 


‘ Buchanan, D. R., and Campbell, B. A., op. cit. 


Proskie, Jnvopacih 


The size classification is based on the over-all length in feet, e.g. the 
50-60 ft. size class includes craft measuring 50 ft. and over but less 
than 60 ft. 
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" The leader in the fishing expedition, ordinarily the master or captain 


of a fishing vessel. 
That is, a fishing captain or master of a fishing crew. 


Newfoundland Fisheries Development Committee, op. cit., p. 20. 


~ The figure is a weighted average, based on a survey of 256 salmon 


fishermen in 1954. See Buchanan, D. R., and Campbell, B. A., op. cit. 
House of Commons Debates: Budget Papers, March 20, 1956, p. 27. 


* On the basis of estimates by fishery officers, which would include all 


fishermen and -certainly involve some double counting because of 
more than one licence being issued to the same fisherman, this would 
place the 1980 estimate at about 53,000 fishermen for Canada, ex- 
cluding Newfoundland. On the basis of the 1951 census sample which 
included only those who had spent 15 or more days fishing or had 
earned $100 or more from fishing in the previous year, the estimate 
for 1980 would be about 23,000 fishermen. The future, i.e. 1980, 
level of employment no doubt lies somewhere between these two 
figures, probably in the vicinity of 35 to 40 thousand fishermen. 


’ Salt fish curing by fishermen is, however, not included in the count 


of processing establishments or of employment in fish processing. 


“ Employment statistics for later years are not comparable with those 


for 1952 and previous years. 


As noted above, under most circumstances in the past fish processing 
has been a raw material oriented industry because of the bulk and 
perishability of the raw product. Recent developments, however, 
have tended to favour a greater concentration of the industry in parti- 
cular centres. Perhaps the most important of these are the develop- 
ments in high-speed transport combined with improved methods of 
preventing deterioration en route. Recent research in the use of aureo- 
mycin, refrigerated sea water, etc., for the prevention of quality 
deterioriation indicates that greater improvements are probable in the 
future. Added to these are the economies of substituting capital for 
labour by utilizing high-speed precision equipment for such pur- 
poses as canning—which requires, in addition to a large investment, 
a large concentration of raw material to utilize the capital effectively. 
With these advantages of concentration may be combined the eco- 
nomies of proximity to markets, to market and financing services, 
and to services for processing equipment. 
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OTHER STUDIES TO BE PUBLISHED 
BY THE ROYAL COMMISSION 


Output, Labour and Capital in the Canadian Economy — 
by Wm. C. Hood and Anthony Scott 


Canadian Energy Prospects — 
by John Davis 


Progress and Prospects of Canadian Agriculture — 
by W. M. Drummond and W. Mackenzie 


The Outlook for the Canadian Forest Industries — 
by John Davis, A. L. Best, P. E. Lachance, 
S. L. Pringle, J. M. Smith, D. A. Wilson 


Mining and Mineral Processing in Canada — 
by John Davis 


Canadian Secondary Manufacturing Industry — 
by D. H. Fullerton and H. A. Hampson 


The Canadian Primary Iron and Steel Industry — 
by The Bank of Nova Scotia 


The Canadian Automotive Industry — 
by The Sun Life Assurance Company of Canada 


The Canadian Agricultural Machinery Industry — 
by J. D. Woods & Gordon Limited 


The Canadian Industrial Machinery Industry — 
by Urwick, Currie Limited | 

The Canadian Electrical Manufacturing Industry — 
by Clarence L. Barber 


The Electronics Industry in Canada — 
by Canadian Business Service Limited 


The Canadian Primary Textiles Industry — 
by National Industrial Conference Board (Canadian Office) 


The Canadian Construction Industry — 
by The Royal Bank of Canada 


The Canadian Chemical Industry — 
by John Davis 


The Service Industries — 
by The Bank of Montreal 
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Probable Effects of Increasing Mechanization in Industry — 
by The Canadian Congress of Labour, now 
The Canadian Labour Congress 


Labour Mobility — 
by The Trades and Labour Congress of Canada, now 
The Canadian Labour Congress 


Skilled and Professional Manpower in Canada, 1945 - 1965 — 
by The Economics and Research Branch, Department 
of Labour of Canada 


Transportation in Canada — 
by J C. Lessard 


Industrial Concentration — 
by The Canadian Bank of Commerce 


Housing and Social Capital — 
by Yves Dube, J. E. Howes and D. L. McQueen 


Financing of Economic Activity in Canada — 
by Wm. C. Hood with the collaboration of 
J. V. Poapst and L. M. Read 
Certain Aspects of Taxation Relating to Investment in Canada 
by Non-Residents — 
by J. Grant Glassco of Clarkson, Gordon & Co., 
Chartered Accountants 


Consumption Expenditures in Canada — 
by David W. Slater 


Canada’s Imports — 
by David W. Slater 


The Future of Canada’s Export Trade * 
by R. V. Anderson 


Canada — United States Economic Relations * 
by Irving Brecher and S. S. Reisman 


Canadian Commercial Policy * 
by J. H. Young 


Some Regional Aspects of Canada’s Economic Development — 
by R. D. Howland 


The Nova Scotia Coal Industry — 
by Urwick, Currie Limited 


Canadian Economic Growth and Development from 1939 to 1955 — 
by J. M. Smith 


1 This is one of a series of three studies on Canadian international economic relations 
prepared under the direction of S. S. Reisman. 
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